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16. Abe*mct(LMt:200we*«e)
The Denver Radium site is a f o r m e r radioact ive mining site located in Denver, Denver
County, Colorado. The site includes a 17-acre f ormer brick p l a n t , a parking lot, and
a large amount of exposed s o i l . Land use in the area is p r e d o m i n a n t l y commercial and
i n d u s t r i a l , with a re s ident ia l area located several b lo ck s east of the site. The
S o u t h P l a t t e River lies 1 ,000 f e e t f r o m the f ormer brick p l a n t . I n d u s t r i a l a c t iv i t i e s
commenced at the s i te in 1886 wi th the construct ion of the Bailey S m e l t e r . In 1890,the Gold and S i l v e r E x t r a c t i o n Company began a cyanide l eaching opera t i on onsite. In
1901, the Bailey S m e l t e r burned down. By 1903, the C o l o r a d o Z i n c Company had
constructed a mill on the site of the Bailey S m e l t e r , and zinc m i l l i n g operations
continued until 1910. F r o m 1914 to 1917, the U.S. Bureau of Mines op era t ed a radium
p r o c e s s i n g f a c i l i t y ons i t e , known a s t h e N a t i o n a l Radium I n s t i t u t e ( N R I ) . Other
ons i t e indu s t r ia l a c t i v i t i e s inc luded mineral s recovery, m a n u f a c t u r i n g and servicing
of s t orage b a t t e r i e s , t r e a t i n g and sacking of m e t a l l i c ore i n s u l a t i o n , oi l
r e c l a m a t i o n , and l a n d f i l l i n g . Robinson Brick Company ( R o b c o ) acquired 13.5 acres o f
the s i t e in 1941 and a con t iguou s 3.5-acre parce l in 1951. Robco, the present owner
( S e e A t t a c h e d P a g e )
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Denver Radium (Operable Unit 9), COE i g h t h Remedial Act ion - Subsequent to f o l l o w
Abstrac t ( C o n t i n u e d )
of the s i t e , u t i l i z e d the s i t e until 1980 to m a n u f a c t u r e bricks. In 1983, EPA discoveredthat 30 p r o p e r t i e s , in c lud ing the Robco p r o p e r t y , contained r a d i o l o g i c contamination in
the soil at tr ibutable to prior NRI operations. In 1988, the U . S . Bureau of Minesin i t ia t ed excavation of the r a d i o l o g i c a l l y contaminated mater ial . In the course of the
radium c leanup, metal s contamination, r e su l t ing f r o m mining wastes d i spo s ed of and used
a s f i l l f r o m t h e m i d - 1 8 8 0 ' s t o t h e early 1 9 2 0 ' s , w a s discovered onsite. Excavation o f
the r a d i o l o g i c a l l y contaminated mat er ia l s was comple t ed in 1991 as part of OUs 4 and 5.T h i s ROD addresses a p p r o x i m a t e l y 16,500 cubic yards of metal-contaminated soil as OU9,
the 9th of 11 OUs p lanned for the site. The primary contaminants of concern a f f e c t i n g
the soil are m e t a l s , inc lud ing arsenic, l ead, and zinc.
The selected remedial action for the si te includes cons truc t ing a 3.7-acre multi-mediacap over onsite contaminated soil with metal concentrations exceeding action levels;
u t i l i z i n g the ex i s t ing concrete f l o o r of the brick p l a n t and a s p h a l t park ing lot inconcert with the b a c k f i l l e d soil cap; providing inspect ion and repair of the concrete
f l o o r , as necessary; upgrading the a s p h a l t with g e o t e x t i l e f a b r i c and an addi t ional6-inch layer of a s p h a l t ; moni tor ing downgradient ground water; long-term monitoring to
ensure e f f e c t i v e n e s s of the cap; and implementing ins t i tut ional controls including deed
re s tr i c t ions to limit the ground water use and to maintain the i n t e g r i t y of the cap. Thee s t imated present worth cost for this remedial action is $1,702,000.
PERFORMANCE STANDARDS OR GOALS: Design of the cap wi l l comply with RCRA and s tate
requirements. Chemi ca l - sp e c i f i c soil remediation goal s , which are based on heal th
cri teria, include prevention of exposure and direct contact with action level
concentrations exceeding arsenic 79 u g / 1 ; lead 1,000 u g / 1 ; and zinc 17,000 u g / 1 .
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D e c l a r a t i o n f or th e Record o f Dec i s i on
S i t e N a m e and L o c a t i o n
Denver Radium S i t e , O p e r a b l e Uni t 9Denver, C o l o r a d o
S t a t e m e n t o f Basis and P u r p o s e

T h i s d e c i s i o n document p r e s e n t s t h e s e l e c t ed remedial actionf o r t h e Denver Radium S i t e , O p e r a b l e U n i t 9 , i n Denver, C o l o r a d o ,which was chosen in accordance with the r equirement s of theC o m p r e h e n s i v e E n v i r o n m e n t a l R e s p o n s e , C o m p e n s a t i o n , a n d L i a b i l i t yAct o f 1980 (CERCLA), a s amended by th e S u p e r f u n d A m e n d m e n t s andR e a u t h o r i z a t i o n A c t o f 1986 ( S A R A ) and, t o t h e ex t entp r a c t i c a b l e , t h e N a t i o n a l O i l a n d H a z a r d o u s S u b s t a n c e s P o l l u t i o nC o n t i n g e n c y P l a n ( N C P ) . T h i s d e c i s i on document e x p l a i n s t h ebasis and p u r p o s e o f the s e l e c t ed remedy for t h i s S i t e .
The S t a t e o f C o l o r a d o concurs on the s e l e c t ed remedy. Thei n f o r m a t i o n s u p p o r t i n g th i s remedial action de c i s i on i s containedin the a d m i n i s t r a t i v e record for the S i t e .

Asse s smen t o f t h e S i t e
A c t u a l or threatened re lease s of hazardou s substances f r o mth i s S i t e , i f not addressed by i m p l e m e n t i n g the response actionse lec ted in thi s Record of Decis ion ( R O D ) , may present animminent and sub s tan t ia l danger to p u b l i c h e a l t h , w e l f a r e , andthe environment.

D e s c r i p t i o n of the Remedy
The Denver Radium S i t e c o n s i s t s o f eleven operab l e uni t sthroughout the C i t y and County of Denver which were contaminatedas a result of several minerals p r o c e s s i n g o p e r a t i o n s . TheOperab l e Unit ; ( O U ) 9 p r o p e r t y , 7 l o c a t e d a t 5 0 0 S o u t h S a n t a F e : |Drive, .has p r e v i o u s l y been remediated for r a d i o l o g i c a l ^ ' 4 ^ : ; ^ ^ v W j p .'contaminat ion. The s e l e c t ed remedy pre s en t ed in th i s ' R O D / • H ^ ^ r S v ^..^^j£addre s s e s m e t a l s c on taminat i on in; the s o i l s . ;; Direct ^ c o n t a c t ^ ^ f " ' ' " * ^ ^IffiSw i t h , or i n h a l a t i o n or i n g e s t i o n of me ta l s - contaminat ed s o i l s••have been de t ermined to pose the p r i n c i p a l threat to human^igli:,V h e a l t h . £ The ;f unction • of .Xthi s f i n a l , | r e s p p n s e action at ^ h e i O U J i t st o p e r m a n e n t l y r e d u c e : ' t h e : / r i s k s as soc iated with - . m e t a l S ' K ^ f i & i i S l i ^contaminat ion in the s o i l s by c r ea t ing a barrier between x 'S| if Iscontaminated s o i l s iand a n y p o t e n t i a l human r e c ep t or s ! ; N o T - ' ' ; ' * ' * § " - 3 :

environmental r e c ep tor s were i d e n t i f i e d . •. S f



T h e m a j o r c o m p o n e n t s o f t h e remedy i n c l u d e :
- C a p p i n g t h e m e t a l s - c o n t a m i n a t e d s o i l s ;
- C o n d u c t i n g environmental m o n i t o r i n g to ensure thee f f e c t i v e n e s s o f the remedial a c t i o n ; and
- I m p l e m e n t i n g i n s t i t u t i o n a l c o n t r o l s t o 1 ) l i m i t u s e o fgroundwat e r a t t h e S i t e , a n d 2 ) main ta in t h e i n t e g r i t y o fthe cap.

D e c l a r a t i o n
The s e l e c t e d remedy i s p r o t e c t i v e o f human h e a l t h and theenvironment , c o m p l i e s w i th F e d e r a l and S t a t e requirements thatare l e g a l l y a p p l i c a b l e or re levant and a p p r o p r i a t e to theremedial a c t i o n , and i s c o s t - e f f e c t i v e . T h i s remedy u t i l i z e spermanent s o l u t i o n s and a l t e r n a t i v e treatment (or resourcer e c o v e r y ) t e c h n o l o g i e s t o t h e maximum extent p r a c t i c a b l e f o r t h i sS i t e . H o w e v e r , because treatment o f th e p r i n c i p a l t h r e a t s a t th eS i t e was not f o u n d to be p r a c t i c a b l e , t h i s remedy does nots a t i s f y t h e s t a t u t o r y p r e f e r e n c e f o r t r e a t m e n t . W h i l e t r ea tmen twould reduce the m o b i l i t y of the c o n t a m i n a n t s , there would be nos i g n i f i c a n t increase in p r o t e c t i v e n e s s to human h e a l t h and theenvironment over the s e l e c t ed c a p p i n g remedy.
Because t h i s remedy w i l l r e su l t in hazardou s sub s tance sremaining on-site above h ea l t h-ba s ed l e v e l s , a review of ther emed ia t i on w i l l b e conducted w i t h i n f i v e years a f t e rcommencement of remedial act ion to ensure that the remedycont inue s to p r o v i d e adequate p r o t e c t i o n of human h e a l t h and theenvironment. : - • • : • • • • ; - , . - ; - ..,;.. . . ; , , . - - , - .

QtJL.
J a m e s ^ J . /Scher e r ^Regional A d m i n i s t r a t o r ..R e g i o » - v l I I , Environmental Pro t e c t i on Agency
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Denver R a d i u m , O p e r a b l e U n i t 9Robinson Brick C o m p a n y P r o p e r t y
Dec i s i on S u m m a r y f o r t h e Record o f D e c i s i o n

I . S i t e N a m e , Locat ion a n d Descr ip t i on
O p e r a b l e U n i t (OU) 9 o f th e Denver Radium S i t e i s located inth e s ou th- c en tra l part o f Denver, C o l o r a d o a t 500 S o u t h S a n t a FeD r i v e , near the i n t e r s e c t i o n o f W e s t A l a m e d a A v e n u e andI n t e r s t a t e 25. The 17 acre OU, r e f e r r e d to in t h i s document ast h e " S i t e " , c o n s i s t s o f t h e Robinson Brick C o m p a n y ( R o b c o )p r o p e r t y . It is bounded on the west by a f r o n t a g e road a d j a c e n tto I n t e r s t a t e 25, on the east by the main n o r t h / s o u t h railcorr idor owned by the Denver & Rio G r a n d e W e s t e r n R a i l r o a d , ando n t h e south b y t h e U . S . W e l d i n g C o m p a n y p r o p e r t y . T o t h enorthwest i s a vacant Regional T r a n s p o r t a t i o n Di s t r i c t (RTD)f a c i l i t y . ( S e e F i g u r e 1 - 1 . )
The abandoned brick p l a n t and a few small s tructures arep r e s e n t l y s t a n d i n g a t the S i t e . An a s p h a l t p a r k i n g lo t i sl o c a t e d a d j a c e n t t o t h e brick p l a n t . H o w e v e r , t h e S i t e i s m o s t l yu n d e v e l o p e d . Commercial and indu s t r ia l land uses dominate thearea s u r r o u n d i n g t h e S i t e . T h e nearest r e s i d e n t i a l p o p u l a t i o n i sl o ca t ed several b l o c k s east o f th e S i t e .
T h e S i t e s l o p e s g e n t l y t o t h e W e s t toward t h e S o u t h P l a t t eRiver which i s about 1000 f e e t f r o m the Robinson Brick C o m p a n yp r o p e r t y boundary. The S i t e does no t l i e wi th in a f l o o d p l a i n .Ground water at the S i t e is f o u n d in the a l l u v i u m at d e p t h s of 10to 20 f e e t be low ground s u r f a c e . T h e r e is no current use ofground water at the S i t e .

I I . S i t e H i s t o r y a n d Enforcement A c t i v i t i e s
H i s t o r y o f Operat ions

I n d u s t r i a l ac t iv i ty at the S i t e began in 1886 with thecons truct ion of the Bailey S m e l t e r - * ? T h e Bailey S m e l t e r a p p e a r s .....^t o have operated only s p o r a d i c a l l y i n t h e la t e 1 8 8 0 ' s . I n 1 8 9 0 , " £the G o l d , & S i l v e r Extract ion C o m p a n y , began a cyanide;:ieaching_ :^ ^•^operation at the S i t e using the M c A r t h u r ::Forres t C h e m i c a l * C y a n i d e J |^Process. -In 1 9 0 1 , t h e Bailey S m e l t e r ; b u r n e d down.:;*By ; 1 ? 0 3 , ; t h e ^; C o l o r a d o Zinc Company had constructed a mil l ;on t h e | S i t e v b f ?the ? -j^: o ld Bailey S m e l t e r . Zinc m i l l i n g operat ions ' c o n t i n u e d until j^; : ; r J£about 1 9 1 0 . - F r o m 1 9 1 4 t o 1 9 1 7 , t h e U . S . Bureau o f . " M i n e s ' • p p e f a t e S BvLa' Radium p r o c e s s i n g f a c i l i t y ( t h e N a t i o n a l Radium :ttnsti tute> on ^ijjji* S i t e v Other -industrial -act ivi t ie s ' a t t h e S i t e ^ a ' y e T i n c l u o ^ 3 p 5 ^minera l s recovery, m a n u f a c t u r i n g a n d servicing o f s torage ^ H T ; ' v ' ; ; s 5b a t t e r i e s , t r ea t ing and sacking of m e t a l l i c ore i n s u l a t i o n ^ ' o i l Scr e c lamat i on , and l a n d f i l l i n g . In 1 9 4 1 , :the Robinson Brick K?C o m p a n y acquired 1 3 . 5 acres of the S i t e and in 1 9 5 1 acquired an



FIGURE 1 -1
Location Map of Operable Unit 9

W. BYERS PL.
W. ALAMEDA AVE



a d d i t i o n a l 3.5 c o n t i g u o u s acres and m a n u f a c t u r e d bricks on theS i t e u n t i l 1 9 8 0 . T h e Robin son Brick C o m p a n y i s t h e p r e s en t ownero f t h e S i t e .
Past S i t e I n v e s t i g a t i o n s a n d S u p e r f u n d A c t i v i t i e s

In 1 9 7 9 , research by EPA led to the redi scovery of thef o r m e r N a t i o n a l Radium I n s t i t u t e ( N R I ) . B y 1 9 8 3 , t h i r t yp r o p e r t i e s , i n c l u d i n g the Robco p r o p e r t y , were f o u n d to haver a d i o l o g i c contaminant s in the s o i l s and were p l a c e d on theN a t i o n a l P r i o r i t i e s L i s t f o r S u p e r f u n d c l e a n u p . D u e t o the iras so c ia t i on with the NRI, the U . S . Bureau o f M i n e s was named a s ar e s p o n s i b l e par ty for the r a d i o l o g i c contaminat ion at OU 9 andthe Bureau has a g r e e d , pur suant to a M e m o r a n d u m of U n d e r s t a n d i n g ,t o pay f or th e r a d i o l o g i c c lean up a t th e S i t e . In May 1 9 8 8 ,excavat ion of the r a d i o l o g i c a l l y c on tamina t ed s o i l s at OU 9began. In S e p t e m b e r o f that year, d u r i n g the course o f theradium c l e a n u p , m e t a l s contaminat ion was discovered on S i t e . Ani n v e s t i g a t i o n to c h a r a c t e r i z e the nature and extent of m e t a l sc o n t a m i n a t i o n was conduc t ed in 1 9 8 9 and 1 9 9 0 . The i n v e s t i g a t i o nr e s u l t e d i n a f e a s i b i l i t y s t udy ( J u l y 1 9 9 1 ) o u t l i n i n g a number o fa l t e r n a t i v e s f o r t h e c l e a n u p o f a p p r o x i m a t e l y 1 6 , 5 4 0 cubic yardsof m e t a l s - c o n t a m i n a t e d s o i l s r ema in ing in p l a c e on the S i t e .( E x c a v a t i o n o f the r a d i o l o g i c a l l y contaminated m a t e r i a l s wasc o m p l e t e d in March 1 9 9 1 a s part o f o p e r a b l e un i t s 4 and 5 .)
I I I . H i g h l i g h t s o f Community Part i c ipa t i on

T h e F o c u s e d F e a s i b i l i t y S t u d y ( F F S ) a n d t h e P r o p o s e d P l a nfor Operab l e Unit 9 of the Denver Radium S i t e were released tot h e p u b l i c f o r comment on A u g u s t , 2 , 1 9 9 1 . T h e s e two document swere made ava i lab l e to the p u b l i c in the A d m i n i s t r a t i v e Recordmainta ined at the C e n t r a l Branch of the Denver P u b l i c L i b r a r y anda t t h e E P A Region V I I I S u p e r f u n d Records Cen t e r i n Denver,C o l o r a d o . T h e notice o f a v a i l a b i l i t y f o r t h e F o c u s e d F e a s i b i l i t yS t u d y , the P r o p o s e d P l a n , and other documents in theA d m i n i s t r a t i v e Record was p u b l i s h e d in the Denver Post on A u g u s t2 , 1 9 9 1 . The in i t ia l p u b l i c comment period was held f r o m Augus t2, 1 9 9 1 t o S e p t e m b e r 3 , 1 9 9 1 . U p o n t i m e l y request , the p u b l i ccomment period was ex t ended for 30 days to October 3, 1 9 9 1 . A- % . p u b l i c meeting was held in Denver on Augus t 14, - 1 9 9 1 to a l l o w the£&--:- . p u b l i c a n V o p p o r t u n i t y to provi^-comments .on -the; Proposed ;Plan v^;' ; : : ; ,and t o a s k questions o f r e p r e s e n t a t i v e s o f E P A a n d t h e C o l o r a d o J ;; ^Department of H e a l t h about the S i t e and the remedial ^alternatives' . . ; . : . , ' under c o n s i d e r a t i o n . A re sponse^to t h e'-%' the p u b l i c comment period is included in"the; ' y ^ : - ' ; - ; S u n u n a r y V * which J i s ; p a r t : ; j £ ^
: ;•; / " T h i s dec i s ion document pre s ent s t h e ' s e l e c t e d , ^remedial action '' - ' f o r O p e r a b l e Unit 9 o f t h e Denver Radium S i t e , ? i n "Denver r : ; ; /C o l o r a d o chosen in accordance with the C o m p r e h e n s i v e 'Environmental Re spon s e , C o m p e n s a t i o n , a n d L i a b i l i t y A c t ( C E R C L A )



as amended by the S u p e r f u n d A m e n d m e n t s and R e a u t h o r i z a t i o n Act( S A R A ) and, t o t h e extent p r a c t i c a b l e , t h e N a t i o n a l C o n t i n g e n c yP l a n . T h e d e c i s i o n f o r t h i s S i t e i s based o n t h e A d m i n i s t r a t i v eRecord.
IV. S c o p e and Role o f Operable Unit W i t h i n S i t e S t r a t e g y

O p e r a b l e U n i t 9 is one of eleven o p e r a b l e units whichc o m p r i s e t h e Denver Radium S i t e . T h e Denver Radium S i t e w a sd i v i d e d into s e p a r a t e un i t s since the c on taminat ed mat er ia l wasf o u n d in d i s c r e t e l o c a t i o n s w i t h i n the C i t y and C o u n t y o f Denver.T h e Robco p r o p e r t y a n d a d j a c e n t ra i l road r i g h t - o f - w a y p r o p e r t yhave a l r e a d y been remediated for r a d i o l o g i c c on tamina t i on as partof o p e r a b l e uni t s 4 and 5. T h i s Record of D e c i s i o n , for OU 9,a d d r e s s e s m e t a l s c on tamina t i on on the Robco p r o p e r t y . Records o fD e c i s i o n have been s igned for each of the o ther OUs of the DenverRadium S i t e wi th the e x c e p t i o n of OU 8.
V. Summary o f S i t e Charac t er i s t i c s
S o u r c e and N a t u r e o f C o n t a m i n a t i o n

In t h e S i t e c h a r a c t e r i z a t i o n p r o g r a m , f o r t y - n i n e bor eho l e swere dr iven on th e S i t e t o s a m p l e th e s o i l s . The da ta f r o m th eborehole s a m p l e s shows that contamination of the s o i l s byar s en i c , l e a d , a n d zinc i s l a r g e l y c o n f i n e d t o t h e f i l l m a t e r i a l .T h e d a t a a l s o shows that n o m e t a l s c o n t a m i n a t i o n f o r ar s eni c ,lead or zinc e x t e n d s into the bedrock or the s o i l s be low thewater t a b l e . T w o c onc lu s i on s were drawn f r o m t h i s d a t a . F i r s t ,the f i l l material i s the source of the m e t a l s c on tamina t i on onthe S i t e . Based on the h i s t ory of .industrial operat ions at theS i t e , E P A de t ermined that t h e m e t a l s c o n t a m i n a t i o n r e s u l t e d f r o mm i n i n g waste s d i s p o s e d and used as f i l l f r o m .the mid-1880s to thee a r l y 1 9 2 0 s . The second conc lu s i on reached by EPA is that them e t a l s c o n t a m i n a t i o n i s no t m i g r a t i n g s i g n i f i c a n t l y f r o m th econtaminat ed f i l l material into the a l l u v i u m or the bedrock.
G r o u n d w a t e r is encountered at ten to twenty f e e t below thes u r f a c e . C a d m i u m , l e a d , and zinc c o n c e n t r a t i o n s , - i n excess of -t h e F e d e r a l d r i n k i n g .water s t a n d a r d s , have been f o u n d as soc iated ' •w i t h - i s o l a t e d pocke t s . o L / l o w p H groundwater f o u n d on .theT h e s e 1 i s o la t ed a r e a ' s ar e "probably th e result o f earlyp r o c e s s i n g o p e r a t i o n s , o n the S i t e . The d i s t r i b u t i o n o f the ^contaminant s ind i ca t e s that they are not e x t r e m e l y mobile in"the*a l l u v i a l ' . a q u i f e r , ground water .--H^Based on the a v a i l a b l e p ; ^rv ;h y d r o l o g i c a l d a t a , ; ; it .was c o n c l u d e d , in the charac t e r i za t i on. ' s t u d y , ^ ; i t h , a t . . t t h e ' : contaminant ; , . concentrat ipns; a p p e a r t o b e ' ' ^ ^ V : ^ . l S i ^ ^ ^ ^^ con tro l l ed^ lo ca l ly ;by the ground ^waterr..pHy? : W h e r e ^ p H ^ v a l u e s -are3|isi ^ol ow, contaminant concentrat ions are e l e v a t e d . : ; ; A s ; c o n t a m i n a t e d t . ^ : ' | ' ; i - ^ g ^ : ; S fground water m i g r a t e s . a w a y f r o m areas of low pH on the S i t e §toward areas o f h igher p H , M : h e reaction causes the c on taminant sto come out of s o l u t i o n .



Ext en t o f C o n t a m i n a t i o n
D i s t r i b u t i o n of the m e t a l s of concern on-site i s described below:

A r s e n i c g e n e r a l l y occurs at the S i t e in h i g h c o n c e n t r a t i o n sa l o n g wi th l e a d . Background c o n c e n t r a t i o n of arsenic in thes u b s u r f a c e i s a p p r o x i m a t e l y 2 p a r t s p e r m i l l i o n ( p p m ) . T h emaximum value for arsenic in soil s a m p l e s ana lyz ed is 490p p m .
- Lead i s g e n e r a l l y e l evated in s a m p l e s f r o m f i l l materialacross the S i t e . Background concentra t ion of lead in thes u b s u r f a c e i s a p p r o x i m a t e l y 30 p p m . The maximum value f o rl ead in soil s a m p l e s a n a l y z e d i s 3 5 , 8 0 0 p p m .

Z i n c i s a l s o g e n e r a l l y e l evat ed i n s a m p l e s f r o m f i l lm a t e r i a l . E l e v a t e d c o n c e n t r a t i o n s are seen in some s a m p l e sthat do not have h i g h cadmium and lead c onc en t ra t i on s .Background concentrat ion of zinc in the s u b s u r f a c e isa p p r o x i m a t e l y 50 p p m . The maximum value for zinc in soils a m p l e s a n a l y z e d i s 3 2 , 0 5 0 p p m .
Based on the ri sk a s s e s sment , action l e v e l s were d e f i n e d foreach metal of concern. Concen tra t i on s of m e t a l s which exceedth e s e l e v e l s wou ld p o s e an u n a c c e p t a b l e h e a l t h ri sk. Based onthe a v a i l a b l e d a t a , an e s t ima t ed 1 6 , 5 4 0 cubic yard s o f s o i l s arecontaminated wi th me ta l s above th e act ion l e v e l s . The a f f e c t e darea was de termined to be a p p r o x i m a t e l y 4.8 acres.
T h e areal extent o f t h e f i l l mater ia l c o n t a m i n a t i o n i si l l u s t r a t e d in F i g u r e 5-1 , "Areal Di s t r i bu t i on o f M e t a l sC o n t a m i n a t i o n at OU 9". The contaminated areas are p r e s e n t e d as -•a l a r g e central body wi th f o u r smal l i s o l a t e d o u t l i e r s . Thel a r g e central area can be d i v i d e d into three s e p a r a t e subareas:

1. C o n t a m i n a t e d A r e a under Brick P l a n t 2 7 , 0 0 0 square f e e t 13%2. C o n t a m i n a t e d Area under Park ing Lot 4 5 , 0 0 0 square f e e t 22%3. C o n t a m i n a t e d Area of Expos ed S o i l 130 ,000 square f e e t 63%
T o t a l Contamina t ed Area v : 202 ,000 square f e e t ^98%

' " " " " ' " • - • • "•*'"- * - > - • ' * " " • " ' • " • ' • ' - - - ' v - - ' . • ' - 1 ^ ' • * ' • - - : - - ' • • - i * ' • - • • - j - - ' * • • : " "

, •> The r emain ing 5 ,000 square f e e t or 2 percent :sf or by th e f o u r ou t l i e r s . The f o u r small i s o la t ed out l i er srepresent s i n g l e d e t e c t i o n s above the action level and can .-d i v i d e d into two g r o u p s . Two o f the o u t l i e r s are t o . the north T;pf-.the main body of contaminated soil a l o n g the western boundar]the S i t e .and represent. -surf ace • • ' c o n t a m i n a t i o n . — T h e ^ther^1^wpi s o l a t e d o u t l i e r s are south of the main body of .-/.contaminateds o i l . T h e s e la s t two o u t l i e r s are each based on' a / - s i n g l e S ..-* ; :

d e t e c t i o n o f metal contaminat ion at f o u r and f o u r t e e n f e e t b e o wclean s o i l s .



FIGURE 5 -1Aical Distribution of Metals Contamination at OU 9
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P o t e n t i a l routes of contaminant migra t i on and p o p u l a t i o n andenvironmental areas that could be a f f e c t e d by the c o n t a m i n a n t sa r e de s cr ibed i n S e c t i o n V I .
V I . Summary o f S i t e Risks

A s part o f t h e C h a r a c t e r i z a t i o n o f S e l e c t e d M e t a l s s t u d y ,EPA p r e p a r e d a Base l ine Risk Ass e s smen t for the Robco S i t e inJ u l y 1 9 9 0 . T h i s r i sk as se s sment w a s c onduc t ed t o c h a r a c t e r i z e ,in the absence of r emedia l ac t ion ( i . e . , the "no-action"a l t e r n a t i v e ) , the current and p o t e n t i a l t hr ea t s to human h e a l t hand the environment that may be posed by con taminant s at theS i t e .
H U M A N H E A L T H R I S K S
C o n t a m i n a n t s a n d S i t e M e d i a

E x p o s u r e p a t h w a y s were i d e n t i f i e d and a n a l y z e d f o r groundw a t e r , s u r f a c e water , s o i l s , and air media at the S i t e . It wasconc luded in the risk assessment that on ly direct contact w i t h ,or i n h a l a t i o n or i n g e s t i o n of s o i l s , could r e su l t in s i g n i f i c a n th e a l t h r i sk s . Of the c o n t a m i n a n t s s t u d i e d in .the B a s e l i n e RiskA s s e s s m e n t , the f o l l o w i n g m e t a l s were de t ermined to be thepr imary c on taminant s of concern in the s o i l s :
A r s e n i c due to p o t e n t i a l carc inogeni c and non-carcinogenic h e a l t h e f f e c t s in humans;- Lead due to p o t e n t i a l non-carcinogenic and carc inogeni ch e a l t h e f f e c t s in humans; andZinc due to p o t e n t i a l environmental e f f e c t s and non-carcinogenic h e a l t h e f f e c t s in humans.

Other m e t a l s ( c h r o m i u m , cadmium, c o p p e r , and s e l e n i u m ) that werede t e c t ed on the S i t e were not present in concentrat ions whichwould po s e any s i g n i f i c a n t environmenta l or p u b l i c h e a l t hthr ea t s .
Expo sure A s s e s s m e n t . -.. ;

r- ; The m a j o r exposure routes that lead to p u b l i c h e a l t h ; t h r e a t sa r e i n h a l a t i o n o f d u s t s , in c id en ta l inge s t i on o f j s o i l s ' a n d dusts,and direct skin contact wi th s o i l s and d u s t s . " I n g e s t i o n of ^^'.^ 'c ontaminated ground water is not a,- s i g n i f i c a n t exposure r o u t e ' ^ u e ,to p a s t , p r e s e n t , and l i k e l y f u t u r e land use ( h i g h w a y s , rai lroad,•f i g h t s - o f - w a y and i n d u s t r i a l p r o p e r t i e s ) ; th e' m u n i c i p a l water ,- s u p p l i e s , ' • ;and the! l o w ;po t en t it h e contaminants . f r o m t h e ; S i t e . : ' . ; ^ ' ; £ f : : ' ^ ' ' i . _ ; • • '''•••]^^^:^'^^',^'
To a n a l y z e p o t e n t i a l ri sks to human h e a l t h , " the ba s e l in e =risk assessment evaluated various scenarios to e s t a b l i s h



p o t e n t i a l r i s k s a s s o c i a t e d w i t h a l t e r n a t e uses o f t h e S i t e . O n ecurrent and three f u t u r e l a n d - u s e s cenarios were c o n s i d e r e d . Oft h e f o u r s c enario s c o n s i d e r e d , E P A c o n c l u d e d that m e t a l sc o n t a m i n a t i o n could po s e a h e a l t h ri sk in the f o l l o w i n g threescenarios:
Current l a n d - u s e scenario:
1 ) C h i l d r e n t r e s p a s s i n g onto t h e S i t e .
F u t u r e l a n d - u s e s c enario s:
2) C o n s t r u c t i o n workers invo lved in a short d u r a t i o ncon s t ru c t i on p r o j e c t . N e w c o n s t r u c t i o n would requirec l e a n i n g , s c r a p i n g , and s h a l l o w e x c a v a t i n g a t th e S i t e .L a b o r e r s are the c o n s t r u c t i o n workers c l o s e s t to them e t a l s - c o n t a m i n a t e d s o i l .
3) C h i l d r e n r e s i d i n g in a s u b d i v i s i o n cons truc t ed on S i t e .T h i s scenario examines p o t e n t i a l h e a l t h e f f e c t s o nc h i l d r e n who have s p e n t f i v e years ( i . e . , between th eages of one and s i x ) in the s u b d i v i s i o n .
The f o u r t h s c enario , i n d u s t r i a l workers , wa s no t e v a l u a t e df u r t h e r since the a s s o c ia t ed car c inogen i c and non-carcinogenich e a l t h r i sk s were d e t e r m i n e d to be n e g l i g i b l e . EPA de t e rminedt h a t the s cenario i n v o l v i n g c h i l d r e n r e s i d i n g in a s u b d i v i s i o nc o n s t r u c t e d on the S i t e would not be cons idered f u r t h e r due toth e current and p o t e n t i a l f u t u r e u s e o f th e S i t e . G i v e n the l o n gi n d u s t r i a l h i s t o r y at the ROBCO S i t e and it s l o ca t i on between- I n t e r s t a t e 25 and a m a j o r rail corridor, it is u n l i k e l y that thep r o p e r t y w o u l d ever be converted to r e s i d e n t i a l use. T h e r e f o r e ,o n l y the f i r s t two scenarios were considered in d e t e r m i n i n gac t ion l e v e l s f o r m e t a l s i n s o i l .

Current R i s k s
The b a s e l i n e risk as se s sment shows that c h i l d r e n t r e s p a s s i n gon the S i t e could be at risk for u n a c c e p t a b l e non-carcinogenich e a l t h t h r e a t s due to arsenic and zinc. In p a r t i c u l a r , ;dermatox i c e f f e c t s may ^result due to c ombined- .Inge s t i on and „direct contact with ar s enic-contaminated s o i l s T ^ S k i n | i r r i t a t i o nr e s u l t i n g f r o m direc t contact w i th acidic s a l t s o f zrinc i s also^p o s s i b l e . The risk as se s sment i n d i c a t e s that blood l e a d l e v e l s ^. ' i n c h i l d r e n could become e l e v a t e d . - . - ' - . . " • • ' • • • - . . - ^ - ' ^ ^ i s ^ f e . v ' - f v v ^ r s l"_--•-£-* '

. 'Future P o t e n t i a l "Risks " ; : uC "l-^ •^^:~^^~:.-^-^-;^''^^^7^:^
,...:, , .„..,, ,-,--,. ...-,;:. , . . . - . . . ._'J. .-....- .*,•-.-. "•-, . .: .,•/ .-• ' ^^ :.-,•:•..:.:,^,-^...-'.•:-. •'. ' .- ~~( X, -1Z'.;.. . . .; 'J - ^ ' . - L-fl-fff. . . .- -;': • • • • . • ^ - ' " • • ; - ; ' • • • . - • v f r ^ . ? " - ' " • " ; ' • - . • . . • . . - . - - • ...:.-. ..•.-_.....•...:•„.,- . . v v • , ; \ , ' - ; - : • : - ' - ; ! s t " - . - • £ - • - • ' • ' • N • • • > • — t - f ' . . / . . , - ^ ^ ^iif'^-r^.-j r A c c o r d i n g t o t h e risk a s s e s sment , cons truc t ion workersinvolved i n a short dura t i on ( 1 y e a r ) cons truc t ion p r o j e c t 'be at ri sk for both carcinogenic and non-carcinogenic h e a l t ht h r e a t s due t o arsenic e xpo sur e . Dermatoxic e f f e c t s may r e su l t
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f r o m c u m u l a t i v e e x p o s u r e t o ar s enic v ia t h e i n g e s t i o n and d i r e c tcontac t rou t e s .
T o x i c i t y A s s e s s m e n t

The t o x i c i t y o f c h e m i c a l s i s e va lua t ed in terms o fc a r c i n o g e n i c i t y a n d o t h e r , non-carc inogenic e f f e c t s . Canc erp o t e n c y f a c t o r s f o r carcinogenic chemica l s and r e f e r e n c e dose sfor non-carc inogenic c h e m i c a l s are used to e v a l u a t e r i sk s po s edby the expo sure to ch emica l s . ( T a b l e 5.5 of the Base l ine RiskA s s e s s m e n t summarize s the cancer p o t e n c y f a c t o r s and ther e f e r e n c e do s e s f o r c on taminant s o f c onc e rn .)
T h e cancer p o t e n c y f a c t o r f o r a given compound i s m u l t i p l i e dby the e s t imat ed dose to obtain the carcinogenic risk e s t imate .The i n d i v i d u a l r i sk s f r o m each compound in a p a r t i c u l a r e xpo sur ep a t h w a y are then summed to obtain an e s t i m a t e of the o v e r a l lcarcinogenic risk po s ed . (At th i s S i t e , carcinogenic risk i spo s ed on ly t h r o u g h t h e i n h a l a t i o n p a t h w a y . ) T h e a c c e p t a b l ecarcinogenic risk range is between 1E-04 and 1E-06. The ba s e l iner i sk as s e s sment shows that the c u m u l a t i v e car c inogen i c ri sk att h e S i t e f o r t h e current l a n d - u s e scenario i s 3 .8E-07 . For t h ef u t u r e land-use scenario, the cumula t ive carcinogenic risk i s2 . 6 E - 0 4 . The carc inogeni c ri sk a s s o c ia t ed wi th t h i s s cenario i sj u s t above the u p p e r t hr e sho ld that would j u s t i f y a re sponseact ion. W h i l e l ead has been i d e n t i f i e d as a p r o b a b l e humanc a r c i n o g e n , no p o t e n c y f a c t o r s have been e s t a b l i s h e d . U n t i l apo t ency f a c t o r has been d e v e l o p e d and a p p r o v e d , the interimg u i d a n c e on soil lead c l e a n u p has set an ac t ion l eve l in therange of 500 to 1000 p a r t s per m i l l i o n ( p p m ) . EPA se l ec t ed anaction l eve l of 1000 ppm for the Robco p r o p e r t y given the . •i n d u s t r i a l nature o f the area. ( S e e th e I n t e r i m G u i d a n c e onE s t a b l i s h i n g S o i l Lead C l e a n u p L e v e l s a t S u p e r f u n d S i t e s , O S W E R >D i r e c t i v e 9 3 5 5 . 4 - 0 2 , S e p t e m b e r 7 , 1 9 8 9 . )
R e f e r e n c e dose s ( R f D s ) ind i ca t e t h e p o t e n t i a l f o r adverseh e a l t h e f f e c t s caused by e xpo sur e to c o n t a m i n a n t s e x h i b i t i n g non-carcinogenic e f f e c t s . T h e R f D f o r - a given compound i s d i v i d e drinto the e s t imated dose to obtain the hazard quotient ( H Q ) ^ ^ The ~ *HQs for each compound in a par t i cu lar pathway are then summed to ^ob ta in^aphazard index ( H I ) , which-,;is t h e e s t imate o f t h e overall ^ I rnon-carcinogenic risk ~ ' ~ A • r e f e r e n c e ^dose has^ not been determined ^r'-j | .tor l e a d , / a l t h o u g h guidance s u g g e s t s ; that a c c e p t a b l e . l e v e l s ^ f o r ; ^ :^lead in .soils are between 500 and 1 000 part s: per m i l l i o n (ppm).?•";• "'W;..f|'

Risk C h a r a c t e r i z a t i o n ' . ,•• -... , r:':.:,r'C"" ::' .";| t-": ; , : : "; ' .C V ; -'"•.'•vC^.5H3 i ; 4 : ' .^'y
non-carcinogenic risks ^for all contaminants %ssociatedwith c h i l d r e n t r e s p a s s i n g on ; S i t e are pr e s en t ed in T a b l e f6^i r

; ^The risks presented are based o n l l e v e l s of contamination with^remed ia t i on . F o r arsenic, t h e H I i s 2 .7, f o r zinc t h e H I i s 1 . 2 ;An HI over 1.0 i n d i c a t e s that there may be a risk posed by the



e x p o s u r e t o non-car c inogen i c c o m p o u n d s . As i n d i c a t e d above,there i s no RfD for lead and t h u s no HI can be c a l c u l a t e d .
T a b l e 6-1 a l s o shows the non-carc inogenic r i sk s a s s o c ia t edwi th an on-s i t e c o n s t r u c t i o n worker p o p u l a t i o n . For t h i sscenario, the HI for arsenic is 1.4 i n d i c a t i n g that there may bea ri sk po s ed by e xpo sur e to arsenic.

T A B L E 6-1
N o n c a r c i n o g e n i c H a z a r d E v a l u a t i o n

C h i l d r e n T r e s p a s s i n g A r s e n i c Z i n c
I n g e s t i o n H I 5 .7E-01 3.2E-01Direct Contac t HI 2 .1 9.0E-01( s o i l s )Direct C o n t a c t H I 1 . 5 E - 1 0 1.8E-07( r u n o f f ) ______ ______
C u m u l a t i v e H I 2 . 7 1 . 2

C o n s t r u c t i o n W o r k e r
I n g e s t i o n H I 5 . 3 E - 0 1 3.0E-01Direct C o n t a c t H I 8 . 2 E - 0 1 3 . 6 E - 0 1( s o i l s )
C u m u l a t i v e H I 1 . 4 6.6E-01

Based on the expo sure p a t h w a y a n a l y s i s , the e s t imat ed doseof m e t a l s that p er s on s could receive, and the t o x i c i t y of each ofthe m e t a l s , action l e v e l s for each metal were c a l c u l a t e d . T h e s eaction l e v e l s d e f i n e th e c onc en tra t i on s above which th e h e a l t hri sks are u n a c c e p t a b l e . The a d d i t i v e risks of arsenic and zincwere taken into c on s idera t i on in s e t t i n g the action l e v e l s . Thec l e a n u p goal for arsenic w i l l serve to reduce the e s t imatedincremental risk of cancer for .the cons truct ion worker toa c c e p t a b l e l e v e l s . . . T a b l e 6 - 2 summarizes t h e action l e v e l s . l f r

V ' - ? ' : . ' . . - V ^ S i - - T " ' " . ' ' T a b l e 6 - 2 ' ' : : : ^ T ^^^^,\~'^::\. . ' • ' . . - \ f - p . ' v - ^
' " - . • • • - - . . - • . - - • - • . - ' • • - * . ? • • - • . ! / • " ' . - > - ' - : ' + - • ' . \ : ~ - . - - . ? • - - • • . ' - > . • • • ' • - ; - > ~?jgt - V .*r-Sj-<", >-..?,•-,, -JlvA c t i o n L e v e l s for M e t a l s of Concern at Robco OU .9 't^'K^J -r: :Y

^:' --^:. ."": • : - : •- : -' : - "'- •: ' : : : "" ^V,;-^ ••',>••: ' . '••?, "-i '^E'S:':, ,l:^
:~=^s^^:^^^;''Si-l^Si.

' ' " ' ' " 'Lead ' " TZ i n c 1 7 , 0 0 0
10



E N V I R O N M E N T A L R I S K S
T h e e c o l o g i c a l e f f e c t s d u e t o c o n t a m i n a t i o n a t t h i s S i t e a r enot e x p e c t e d to be s i g n i f i c a n t since th i s i n d u s t r i a l i z e d areadoes no t p r o v i d e a habi ta t for w i l d l i f e , and ground waterm o d e l i n g shows that contaminated ground water on the S i t e wouldhave no adverse impact on the water q u a l i t y in the nearby S o u t hP l a t t e River. N o n e o f t h e m o d e l e d mix ing zone p r e d i c t i o n s ar eabove the ambient water q u a l i t y c r i t e r ia and d a t a s u g g e s t s thatground water c o n t a m i n a t i o n i s l i m i t e d to l o ca l ground water c e l l sthat have l o w p H .

C O N C L U S I O N
A c t u a l o r t h r e a t e n e d r e l ea s e s o f h a z a r d o u s sub s tance s f r o mt h i s S i t e , i f no t addr e s s ed by i m p l e m e n t i n g th e r e spon s e ac t i ons e l e c t e d in t h i s ROD, may pre s en t an imminent and s u b s t a n t i a lendangerment to p u b l i c h e a l t h , w e l f a r e , or the environment. Theh a z a r d o u s nature o f t h i s S i t e i s i l l u s t r a t e d by the v a l u e spre s en t ed in T a b l e 6-1. R i s k s are a s soc ia t ed wi th i n h a l a t i o n ,i n g e s t i o n , a n d / o r d i r e c t contact wi th c o n t a m i n a t e d s o i l s a t theS i t e f o r t h e p o t e n t i a l e x p o s u r e p a t h w a y s i d e n t i f i e d i n t h eB a s e l i n e R i s k A s s e s s m e n t . E l e v a t e d lead l e v e l s a r e a l s o o fconcern at the S i t e since lead has been i d e n t i f i e d as a p r o b a b l ehuman carcinogen and lead could re su l t in adverse noncarcinogenict o x i c e f f e c t s . R e m e d i a t i o n o f t h e S i t e b y c a p p i n g m e t a l s -c o n t a m i n a t e d s o i l s w i t h at l ea s t two f e e t of c l ean soil asde s cr ibed in th i s ROD w i l l r e su l t in ri sks which are w i t h i n thea c c e p t a b l e range a s e s t a b l i s h e d by the NCP. N o n - c a r c i n o g e n i cr i sks w i l l be reduced so that the H a z a r d I n d e x is no greater than1, and carcinogenic r i sks w i l l be reduced to a range no greaterthan I E - 0 4 to 1E-06.

V I I . D e s c r i p t i o n o f A l t e r n a t i v e s
T h e F o c u s e d F e a s i b i l i t y S t u d y w a s conduc t ed t o d e v e l o p a n devalua t e a l t e r n a t i v e s for metal s-contaminated s o i l s at the S i t e . ,Remedial act ion o b j e c t i v e s were f i r s t i d e n t i f i e d on the basis of ^the S i t e characterizat ion r e s u l t s and the risk assessment. N e x t , "a range of .response actions were .assembled from..-.remedial...,^^,^^i•:,'- t e c h n o l o g y proc e s s o p t i o n s to meet these o b j e c t i v e s ^ ; : ~ T h e : | ^ ' 5 ! f ^ Ere sponse ac t ions and t e c h n o l o g i e s were screened based o n v ^ ^ " : V ^ , ; $e f f e c t i v e n e s s , i m p l e m e n t a b i l i t y V : ' a n d cost. T h o s e iwhich pa s s ed " ^t h e ini t ial screening were then combined into remedial action ; ,a l t e r n a t i v e s . ^ F i n a l l y , the remedial action a l t e r n a t i v e s were /^^H->screened in de ta i l using the .nine";criteria required^^y^hes^Nqi^^^ F o l l o w i n g the d e t a i l e d s c r e e n i n g ^ ; f i v e remedial ; a l t e r n a t i v e s .̂ r̂ f̂-remain. T h e s e a l t e r n a t i v e s i n c l u d e no ac t i on , 7 as ^required by t h e ;N C P , t w o containment o p t i o n s , excavation with o f f - s i t e d i s p o s a l , • • : •and an on-site treatment and d i s p o s a l a l t e r n a t i v e .
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T h e a l t e r n a t i v e s p r e s e n t e d i n t h e F o c u s e d F e a s i b i l i t y S t u d yr epor t are summarized b e l ow:
A l t e r n a t i v e 1 - No A c t i o n

The no action a l t e r n a t i v e p r o v i d e s the ba s e l ine forc o m p a r i n g o ther a l t e r n a t i v e s . T h i s a l t e r n a t i v e would n o t invo lveany r e m o v a l , containment or t r ea tment of the c on taminat ed s o i l s .The S i t e wou ld be l e f t in the same c o n d i t i o n as i t p r e s e n t l ye x i s t s . H o w e v e r , i t would i n c l u d e p e r i o d i c ground waterm o n i t o r i n g .
Because t h i s a l t e r n a t i v e would r e s u l t in contaminant sr emain ing on S i t e , C E R C L A would require that the S i t e b e reviewedevery f i v e years. The 30-year pre s en t worth f or A l t e r n a t i v e 1 i s$ 1 7 4 , 3 0 0 . I m p l e m e n t a t i o n time f or t h i s remedy would b en e g l i g i b l e .

A l t e r n a t i v e 2 - C a p p i n g with C l a y , S o i l s , E x i s t i n g S t r u c t u r e s a n dI n s t i t u t i o n a l C o n t r o l s ( c l a y c a p )
T h i s a l t e r n a t i v e i s conceived a s a m u l t i - m e d i a cap u t i l i z i n gt h e e x i s t i n g concrete f l o o r o f t h e brick p l a n t and th e a s p h a l tp a r k i n g lot in concert with an engineered c lay and soil cap. Ofthe 4.8 acres of c on tamina t ed s o i l s on the S i t e , 3.7 acres wouldbe c a p p e d w i t h c l a y and s o i l ? the remaining area would be coveredb y t h e e x i s t i n g s t ru c tur e s . T h e concrete f l o o r o f t h e p l a n twou ld be i n s p e c t e d and r e p a i r e d , i f ne c e s sary, for l o n g - t e r ms t a b i l i t y and t o minimize maintenance costs. The a s p h a l t p a r k i n glot would be u p g r a d e d to minimize f u t u r e maintenance cos t s byus ing g e o t e x t i l e f a b r i c and an a d d i t i o n a l s ix-inch layer ofa s p h a l t . F i l l mat er ia l would b e used t o b a c k f i l l t h e p i t createdby pr ev i ou s r emed ia l a c t i v i t i e s . For tho s e p o r t i o n s - o f t h e S i t ethat are not covered by concrete or a s p h a l t , a combination c layand soil cap would be bui l t over the areas that are contaminatedabove the ac t ion l e v e l s . The two o u t l i e r s to the north o f themain area of c on taminat i on would be l e f t in p l a c e and c a p p e d withc lay and so i l . The two o u t l i e r s to the south of ,the main area of^contaminat ion are a l r e a d y covered by at least f o u r f e e t of- c lean .mater ia l and would be l e f t in p l a c e wi thout a d d i t i o n a l c a p p i n g .The ground would be;graded to prov ide a p p r o p r i a t e ^ra i-nage^pf ^x;-,;.prec ipi tat ion" and ^compacted to form the . f o u n d a t i o n " f o r :theA t w o - f o o t - t h i c k - l a y e r of c l a y I f W o u l d be la id down In ^several; > , l i f t s " ; a n d compacted t p ^ e s i g n s p e c i f i c a t i o n s . ? - ' ' " . . ^ ^ ^ : ^ ' - \ : : \ : : i ^ ^
U p o n c o m p l e t i o n Pf the c lay l a y e r / an a d d i t i o n a l t w o - - f b o t :

f l a y e r p f ; clean f i l l •w"ould ; be added . - T h e f i n a l s t e p i n c o m p l e t i n g f'#the c:ap would be r e-yege ta t ing ^the :.area -to '' '
" C e r t a i n S t a t e a n d F e d e f a l t e chn i ca l requirements ( i n c l u d i n gR C R A ) c o n c e r n i n g g r a d i n g , f i l l , c o m p a c t i o n , a n d c o m p l e t i o n o f a
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cap were i d e n t i f i e d a s a p p l i c a b l e or r e l e v a n t and a p p r o p r i a t er equ i r emen t s . The cap would be d e s i g n e d to meet al l o f t h e s eA R A R s . During t h e c on s t ruc t i on p h a s e , a p p r o p r i a t e measures wouldbe taken to contro l f u g i t i v e du s t to assure c o m p l i a n c e wi th thep r o v i s i o n s o f t h e C o l o r a d o A i r Q u a l i t y C o n t r o l A c t i d e n t i f i e d a sA R A R s .
F o l l o w i n g c o n s t r u c t i o n o f t h e c a p , l o n g - t e r m m a i n t e n a n c e ,ground water m o n i t o r i n g , and i n s t i t u t i o n a l c o n t r o l s wou ld bei n s t i t u t e d . The long-term maintenance would consist o f a p l a nfor p e r i o d i c i n s p e c t i o n s t o assure th e i n t e g r i t y o f t h e cap wi thc o n t i n g e n c i e s f o r r e p a i r , i f needed. Ground water down-grad i en tof the S i t e would be p e r i o d i c a l l y monitored to v e r i f y thatcontaminat ion does not reach the S o u t h P l a t t e River ind e t r i m e n t a l c onc en t ra t i on s . T h e i n s t i t u t i o n a l c o n t r o l s wouldcons i s t of the p l a c e m e n t of deed r e s t r i c t i o n s on the S i t e toprevent u s e o f t h e S i t e f o r n o n - i n d u s t r i a l / c o m m e r c i a l p u r p o s e sand to prevent uses of the c a p p e d area that c ou ld compromi s e thei n t e g r i t y o f t h e cap.
As extra p r e c a u t i o n a r y measures, EPA would require deedr e s t r i c t i o n s t o p r o h i b i t p l a c e m e n t o f any w e l l s on th e S i t e f o rthe p u r p o s e o f s u p p l y i n g d r i n k i n g water and would p r e s e n t to theC i t y and C o u n t y of Denver a p r o p o s a l to zone the S i t e to controluses o f t h e c a p p e d p o r t i o n s o f t h e S i t e . I f a zoning p r o p o s a lcan be agreed u p o n , p r e s e n t e d to the C i t y C o u n c i l , and a p p r o v e d ,such zoning may be used in concert with the deed r e s t r i c t i o n s ori f EPA d e t e r m i n e s that the zoning i s adequate and e f f e c t i v e , EPAmay a l l o w the deed r e s t r i c t i o n s to be removed.
Any contaminated so i l s that were excavated as the result off u t u r e d e v e l o p m e n t of the S i t e would be d i s p o s e d at a RCRA' S u b t i t l e C p e r m i t t e d f a c i l i t y . T h i s d i s p o s a l method would b eused to insure overal l pro t e c t iv ene s s .
Because t h i s a l t e r n a t i v e would r e s u l t in c o n t a m i n a n t sr emain ing on-s i t e , C E R C L A would require that the S i t e be reviewedevery f i v e years. -The 30-year present worth value for• A l t e r n a t i v e 2 is $ 2 , 6 5 6 , 0 0 0 . ^It -would take a p p r o x i m a t e l y 6 weeksto impl ement th i s remedy. i , >-• ••-•>"• . ,:-;r/'

A l t e r n a t i v e 3 - C a p p i n g with S o i l , " E x i s t i n g S t r u c t u r e s ' ^ 7 : :: y - > :>;;;̂  -vand I n s t i t u t i o n a l C o n t r o l s ( s o i l ' c a p ) ?S^ *
. A l t e r n a t i v e 3, the . p r e f e r r e d a l t e rna t iv e , is de s igned to.make use : of the e x i s t i n g concrete f l o o r of the brick ; - p l a n t / ^ t. a s p h a l t p a r k i n g ; lot and a cap fpf ;ba.ckf i l l e d . ; . s o i l .*-*- AsJ in ^ g ^ K ^ ^ - ' ^ f :

A l t e r n a t i v e >2,i;the concrete . f l o o r would " ' b e - V i L n s p e c t e d i f a n dr e p a i r e d , ; i f r equ ir ed r ^and the ^ a s p h a l t would be upgradedensure l ong- t e rm s t a b i l i t y . V F i l l material would be used to ? ?^ 1b a c k f i l l the pi t created by prev iou s remedial a c t i o n / ? The ^soilcap would cover a p p r o x i m a t e l y 3.7 acres of the S i t e (where me ta l s
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c o n t a m i n a t i o n in the so i l exc e ed s a c t i on l e v e l s ) w i t h a m i n i m u mo f t w o f e e t o f f i l l i n c l u d i n g s i x inches o f soil which i sa d e q u a t e t o s u p p o r t s h a l l o w rooted p l a n t s . T h e o u t l i e r s t o t h enor th of the l a r g e area of c o n t a m i n a t i o n wou ld remain in p l a c eand be covered wi th at leas t two f e e t of c l ean so i l . Theo u t l i e r s to the south of the l a r g e area of c o n t a m i n a t i o n area l r e a d y covered wi th over two f e e t of c l ean soil and would remaini n p l a c e wi thou t a d d i t i o n a l cover. T h e d e s i g n s p e c i f i c a t i o n sp r e p a r e d d u r i n g the r emedia l d e s i g n p h a s e would be met.
As in A l t e r n a t i v e 2 , certain S t a t e and F e d e r a l t e chn i ca lrequirements f o r cap s were i d e n t i f i e d a s A R A R s . A l lc on s t ruc t i on and r e la t ed a c t i v i t i e s would be conducted so as tomeet these A R A R s . A p p r o p r i a t e measures would be i m p l e m e n t e dd u r i n g c on s t ru c t i on t o control f u g i t i v e d u s t s t o assurec o m p l i a n c e wi th t h e p r o v i s i o n s o f t h e C o l o r a d o A i r Q u a l i t yC o n t r o l Act i d e n t i f i e d a s A R A R s .
L o n g - t e r m maint enance a n d i n s t i t u t i o n a l c o n t r o l s , i n c l u d i n gthe extra pre cau t ionary measures, would be id en t i ca l to thosed e s c r i b ed f or A l t e r n a t i v e 2 . Any contaminated s o i l s tha t wereexcavated a s t h e r e s u l t o f f u t u r e d e v e l o p m e n t o f t h e S i t e wouldbe d i s p o s e d at a RCRA S u b t i t l e C permi t t ed f a c i l i t y . T h i sd i s p o s a l method would be used to insure overa l l p r o t e c t i v e n e s s .
Because t h i s a l t e r n a t i v e would r e su l t in contaminant sr e m a i n i n g in p l a c e , CERCLA would require that th e S i t e b ereviewed every f i v e years. T h e 30-year pre s en t worth f o rA l t e r n a t i v e 3 i s $ 1 , 7 0 2 , 0 0 0 . The e s t imated i m p l e m e n t a t i o n timeis three weeks.

A l t e r n a t i v e 4 - Excavation, O f f - S i t e D i s p o s a l and Limi t edI n s t i t u t i o n a l C o n t r o l s ( e x c a v a t i o n wi th o f f - s i t ed i s p o s a l )
T h i s a l t e r n a t i v e would achieve a c o m p l e t e removal o f a l l t h ec on tamina t ed s o i l s above the act ion l e v e l s by e x c a v a t i n g thes o i l s a n d t r a n s p o r t i n g them t o a n o f f - s i t e d i s p o s a l s i te. A f t e rd e m o l i t i o n o f the sma l l b u i l d i n g s and p a r t i a l d e m o l i t i o n o f . the ,other s t ru c tur e s , the remedy would remove a p p r o x i m a t e l y 1 6 , 5 4 0cubic yards o f contaminated soil which would b e loaded i n t o J p u l k : • ,h a u l i n g trucks* The soil would then be taken to i t h e | n e a r e s t y i C R A }S u b t i t l e C p e r m i t t e d f a c i l i t y f o r d i s p o s a l . Other debr i s ' w o u l d < 1 |be d i s p o s e d at a local p e r m i t t e d l a n d f i l l . ^ A p p r o x i m a t e l y s S 0 ^ 0 0 0 1 ?cubic yards of clean overburden would be moved and s t o c k p i l e d ohSuncontaminated areas of the S i t e to a l l o w access to thecontaminated s o i l s : ~ f T h e clean overburden would l a t e x , ' b e ;f ill to degrade the . S i t e . % - " A p p r o x i m a t e l y " ^ O r O O p ^ u b i ^ y a ' r d s ^ J D f ^ ^ J J g ^ ^a d d i t i o n a l f i l l would be needed to c o m p l e t e .the; :i^e.-g"rading^^f:^|g:^v;~r
A l t h o u g h the contaminated s o i l s are not regulated u n d e r - R C R Abecause t h e y are c l a s s i f i e d as mining was te s which are exempted
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by th<=» m i n i n g was t e e x c l u s i o n , th e remedy w o u l d i n c l u d e d i s p o s a l ,a t a R C R A S u b t i t l e C p e r m i t t e d f a c i l i t y . T h i s d i s p o s a l methodwould be used to insure overall p r o t e c t i v e n e s s . In a d d i t i o n , ad e t e r m i n a t i o n o f a c c e p t a b i l i t y under E P A ' s o f f - s i t e p o l i c y ( O S W E RD i r e c t i v e 9 8 3 4 . 1 1 , November 13 , 1 9 8 7 ) would have t o b e securedpr i or t o sh ipment o f contaminated mater ia l o f f - s i t e .
F o l l o w i n g c o m p l e t i o n o f t h e excavat ion and sh ipment o f t h ec o n t a m i n a t e d s o i l s a n d r e g r a d i n g o f t h e S i t e , a p p r o p r i a t ei n s t i t u t i o n a l c o n t r o l s would b e i n i t i a t e d . No contaminat ed s o i l swould b e l e f t on-site. T h e r e f o r e , deed r e s t r i c t i on s a n d / o r cityzon ing p r o v i s i o n s on use of the S i t e and i n s p e c t i o n andmaintenance ac t ions would not be in c luded in t h i s a l t e r n a t i v e .Five-year reviews, as required by C E R C L A , would be i n c l u d e dbecause contaminants would be present in the ground water aboveh e a l t h based l e v e l s . P e r i o d i c ground water m o n i t o r i n g would bec onduc t ed to measure a t t e n u a t i o n of any c o n t a m i n a t i o n in theground water. A p r o h i b i t i o n against i n s t a l l a t i o n o f w e l l s f ord r i n k i n g water s u p p l y would a l s o be inc luded unt i l the waterq u a l i t y was shown to meet al l p r i m a r y maximum contaminant l e v e l s( M C L s ) .
T h e t h i r t y - y e a r pre s ent worth o f t h i s a l t e r n a t i v e i se s t i m a t e d at $ 1 0 , 3 9 2 , 2 0 0 wi th an i m p l e m e n t a t i o n t ime ofa p p r o x i m a t e l y 12 weeks.

A l t e r n a t i v e 5 - E x c a v a t i o n , S o l i d i f i c a t i o n / S t a b i l i z a t i o n ,Q n - S i t e D i s p o s a l a n d I n s t i t u t i o n a l C o n t r o l s( s o l i d i f i c a t i o n )
T h i s a l t e r n a t i v e would u t i l i z e a treatment t e c h n o l o g y t oi m m o b i l i z e the m e t a l s in the s o i l s by mix ing the s o i l s wi thf i x a t i o n agent s such as fly ash or concrete to f o r m a s o l id mass.L i m i t e d d e m o l i t i o n of e x i s t ing s tructures would be required togain access t o th e contaminated s o i l s . The a l t e r n a t i v e wouldrequire the excavat ion o f about 1 6 , 5 4 0 cubic yard s o fcontaminated s o i l s that would then be mixed with water andf i x a t i o n agent s . The r e s u l t a n t product would be poured into two-f o o t by t w o - f o o t by f o u r - f o o t f o r m s . ~.Once the mater ial was :. : i... „s o l i d i f i e d , the s o l id b locks would be removed f r o m the f o r m s andal lowed to cure. A f t e r the blocks had cured, they would bep l a c e d in the excavated a r e a s - ' . and ^covered with t so i l .^Because;,treatment proc e s s would increase the volume of the waste by]-^jadd ing water and f i x a t i v e .agents , a d d i t i o n a l areas o f ; t h ewould be excavated for d e p o s i t i o n of the blocks. Allc e l l s would be d e s i gned to meet the C o l o r a d o requirements•so l id waste . l a n d f i l l s . A f t e r the" treated m a t e r i a l s had been ^di spo s ed and covered with s o i l f a s Sin Alt e rna t iv e -2 P^Jthe '^area .^;^would b e revegetated. ' • ' ' : . ~.-. ; - r ' 5 & p v ' " ' ' : ' • " ' A : - ; : ' - . " - : : " ; . ; - ; > ; . - . ; ;.?v;::. ; - v r t ? K : : ' : ; : - ; ^ v S f ^ ^ ' :

• / • - • : : . - - : • - ,... ,: ; :V.;S:?!y : r , K - . . - . / , ; . - ^ ^ : • ^ r - ^ - ^ • . ^ / ' ' - . ^ g g ^ x - . -
D u r i n g the excavation o f s o i l s , o p e r a t i o n o f the treatmentf a c i l i t y , and placement o f the treated m a t e r i a l s , a p p r o p r i a t e
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measure s wou ld be t a k e n to a s sure that f u g i t i v e d u s t s werec o n t r o l l e d t o c o m p l y wi th the p r o v i s i o n s o f the C o l o r a d o AirQ u a l i t y C o n t r o l A c t .
F o l l o w i n g c o m p l e t i o n o f t r ea tment a n d d i s p o s a l , l ong- t e rmmain t enanc e , ground water m o n i t o r i n g , and i n s t i t u t i o n a l c o n t r o l swould be i n s t i t u t e d as d e s c r i b ed in A l t e r n a t i v e 2. The e s t i m a t e dt o t a l p r e s en t worth o f the c o n s t r u c t i o n , t r e a t m e n t c o s t s and thea s s o c ia t ed O&M f or t h i s a l t e r n a t i v e i s $ 9 , 9 1 2 , 0 0 0 with ani m p l e m e n t a t i o n t ime of 8 to 12 weeks.

V I I I . Comparative Analy s i s o f Alternat ive s
T h e remedial a l t e r n a t i v e s d e v e l o p e d i n t h e F F S were a n a l y z e din d e t a i l u s ing the nine e v a l u a t i o n cr i t er ia required by the N C P .T h e s e c r i t e r ia are: 1 ) o v e r a l l p r o t e c t i o n of human h e a l t h and theenv i ronment; 2 ) c o m p l i a n c e w i th a p p l i c a b l e o r re levant a n da p p r o p r i a t e r equ ir ement s ( A R A R s ) ; 3 ) r e d u c t i o n o f t o x i c i t y ,m o b i l i t y , o r volume through t r e a t m e n t ; 4 ) l ong- t erm e f f e c t i v e n e s sa n d p e r m a n e n c e ; 5 ) short-term e f f e c t i v e n e s s ; 6 ) i m p l e m e n t a b i l i t y ;7 ) c o s t ; 8 ) s t a t e a c c e p t a n c e , a n d 9 ) community a c c e p t a n c e .C r i t e r i a 1 and 2 are t h r e s h o l d cr i t er ia which must be met by thes e l e c t e d r e m e d i a l act ion a l t e r n a t i v e . C r i t e r i a 3, 4, 5, 6 and 7a r e b a l a n c i n g c r i t e r ia . T h e f i n a l t w o cr i t er ia a r e m o d i f y i n gcr i t e r ia used to e v a l u a t e the a l t e r n a t i v e s based on S t a t e andl o c a l concerns.
The s t r e n g t h s and weaknesses o f the a l t e r n a t i v e s wereweighed to i d e n t i f y the a l t e r n a t i v e p r o v i d i n g the best balanceamong the nine cr i t er ia . A d i s c u s s i o n of the c o m p a r a t i v ea n a l y s i s o f a l t e r n a t i v e s i s d i s c u s s e d below.

Overal l P r o t e c t i o n of H u m a n H e a l t h and the Environment -
O v e r a l l p r o t e c t i o n of human h e a l t h and the environmenta d d r e s s e s whether a remedy p r o v i d e s adequate p r o t e c t i o n andd e s c r i b e s how r i sk s posed through each p a t h w a y are e l i m i n a t e d ,r educ ed , or c o n t r o l l e d through t r e a t m e n t , engineering c o n t r o l s ,.-or - in s t i tu t i onal controls.-.-----.- -̂ r..,..̂ ,..r... .^,,^...^:r.-,.^. ...̂ ...*,,,.,.•..,•.•.,,,̂ .:..̂ -.̂

:^.^.fv:r:All.,of.^the a l t e r n a t i v e s a n a l y z e d -: (̂ with the e x c e p t i o n ^ o f .No ;} ̂A c t i b h ) - w o u l d vprovide T 6 v e f all .protection."Jo£ ' h u m a n i h e a l t h and ? the 5Menvironment b y • • c o n t r o l l i n g , 7 ; o r e l i m i n a t i n g ^ t h e x i s k s ^ p o s e d ' — - «direct contact w i t h , - o r i n h a l a t i o n or inge s t i oh ofcontaminated s o i l s . ^ A l t e r n a t i v e s 2 and 3 ( c a p p i n g Ior e l i m i n a t e S i t e risks by using a combination o f ^ e n g i n e e r i n g -c o n t r o l s , -- capp ing; :and i n s t i t u t i o n a l "contro l s . ;^Alternativ1e :4t t p f f - s i t e d i s p o s a l ) i;:wpuld e l iminate , : t h e . ^ S i t e ' ^ I s k ' s J ' ' ^ ^ ^ ^ ' ^ ^ ^ ! ^ ^ ^ ' - ^ ^and o f f - s i t e -d i spo sa l -of the contaminated so i l s at it^;RCRA| r f i^;SS u b t i t l e C p e r m i t t e d l a n d f i l l . A l t e r n a t i v e 5 (solidification);would control or e l im ina t e S i t e risks by: the same means as -1 :*A l t e r n a t i v e s 2 and 3 but would add a treatment component which
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may serve to reduce the m o b i l i t y o f the c o n t a m i n a n t s . The NoA c t i o n a l t e r n a t i v e i s no t c o n s i d e r e d f u r t h e r in t h i s a n a l y s i ssince i t would no t s a t i s f y t h i s t h r e s h o l d c r i t e r i a .
C o m p l i a n c e w i th A R A R s

C o m p l i a n c e wi th A R A R s a d d r e s s e s whether a remedy w i l l meeta l l a p p l i c a b l e o r r e l evant a n d a p p r o p r i a t e F e d e r a l a n d S t a t eenv i ronmenta l laws a n d / o r p r o v i d e a basis f or a waiver f r o m anyo f these laws . T h e s e A R A R s ar e d iv id ed into chemical s p e c i f i c ,ac t i on s p e c i f i c , a n d l o c a t i o n s p e c i f i c r equ ir ement s .
T w o s p e c i f i c d e t e r m i n a t i o n s b y E P A h a d a s i g n i f i c a n t e f f e c to n t h e A R A R s chosen f o r t h i s S i t e . I n c h a r a c t e r i z i n g t h e S i t eand i d e n t i f y i n g A R A R s , EPA determined that the sources ofc o n t a m i n a t i o n were mining was t e s which are exempt f r o m ResourceC o n s e r v a t i o n a n d Recovery A c t ( R C R A ) S u b t i t l e C r e g u l a t i o n underth e RCRA "mining waste exc lus ion." The e x c lu s i on e x e m p t s f r o mr e g u l a t i o n "... s o l i d waste f r o m the e x t r a c t i o n , b e n e f i c i a t i o n ,and p r o c e s s i n g of ores and mineral s . . . ." 42 U . S . C . §3 0 0 1 ( b ) ( 3 ) ( A ) ( i i ) .
Over the la s t 100 year s , i n d u s t r i a l o p e r a t i o n s at the S i t ewhich have produced mining wastes i n c l u d e s m e l t i n g , cyanidel e a c h i n g , a n d m i l l i n g . T h e f i r s t such o p e r a t i o n o n t h e S i t e , t h eB a i l e y s m e l t e r , began o p e r a t i o n sometime in 1886. In 1 8 9 0 , theG o l d and S i l v e r Ex trac t i on C o m p a n y e s t a b l i s h e d a m i l l andl a b o r a t o r y at the S i t e to proc e s s ore by the M c A r t h u r F o r r e s tchemical cyanide ex trac t i on p r o c e s s , a cyanide l e a c h i n g proce s s .The B a i l e y smel t er a p p e a r s to have been converted for use by theG o l d a n d S i l v e r Ex t ra c t i on C o m p a n y . I n 1 9 0 1 , t h e B a i l e y sme l t e rburned down. In 1 9 0 2 , the C o l o r a d o Zinc C o m p a n y constructed a' m i l l o n t h e S i t e , - w h i c h operated t hrough 1 9 1 1 . I n 1 9 1 3 , t h e : ,N a t i o n a l Radium I n s t i t u t e began m i l l i n g o p e r a t i o n s a t t h e S i t ewhich continued through 1 9 1 8 . Each of these ore and mineralp r o c e s s i n g o p e r a t i o n s genera t ed mining waste s which may have beend i s p o s e d at the S i t e and which in turn may have c on tr i bu t ed tothe me ta l s contamination now f o u n d at the S i t e .
M i n i n g wastes f r o m t h e m i l l i n g . op era t i on s conducted o n t h e „ ; 'S i t e are , " b e n e f i c i a t i o n wastes",;^as d e f i n e d at 40 C . F . R . : ; § : ;% K' - 2 6 1 . 4 ( b ) i j : ) ^ ; a n d ; > t h e r e f o r e , v f a i l "within t h e / m i n i n g ' ' w a s t e | ^ | § ^ | ' ^ ; : - ^ S ^ ^exclusion.^ - The wastes f r o m the cyanide l e a c h i n g p r o c e s s J a l s o f v ^ ^ ^ f ^ |f a l l w i th in t h e ' d e f i n i t i o n o f . "benef iciation w a s t e s ' " a n d ' - , a r e ^'^^^^M^Me x c l u d e d f r o m RCRA r e g u l a t i o n , see"51 F R 2 4 4 9 6 , v J u l y ' ? ' $ ' , 1 1 9 8 6 " a n d X t f M * !: . 5 4 - F R 3 6 5 9 2 , 3 6 6 1 6 , note - 1 , S e p t e m b e r 4 , ; 1 9 8 9 . fe:-^^Ijp^il^l^i^iiS'"'"•"':''•"-"' "•¥>:*-;;^^"W'^^\:^."^^^3§?:7^::-:-1.- ^^.;y^l>-i :

;&
: '^^r?¥S:fe' " ' ^ - : - S m e l t e r • • w a s t e s f a f c V t h e " S i t e ^ J f / a l l l u r i d e r ^ ^"mineral-proces s ing"waste s" a n d ' ' a r e : / o n l y e x c l u d e d t i r o m RCRA ^S^^^S? ~r e g u l a t i o n i f t h e wastes f a l l ;within certain s p e c i f i c ^ c a t e g o r i e s . S l I S S B JEPA has de termined that the proce s s used by the Bai l ey sme l t er '^••-'- ;;;wiwas most l i k e l y primary lead s m e l t i n g . W a s t e s l a g f r o m primary
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l ead s m e l t i n g i s s t i l l e x c l u d e d f r o m RCRA r e g u l a t i o n under t h em i n i n g was t e e x c l u s i o n , s e e 5 5 F R 2 3 2 2 , J a n u a r y 2 3 , 1 9 9 0 .
W h i l e RCRA has been de t e rmined not to be a p p l i c a b l e , c er ta inRCRA p r o v i s i o n s concerning c on s t ru c t i on and maint enance o f cap sand c l o sur e of l a n d f i l l s were f o u n d to be re l evant anda p p r o p r i a t e due to the contaminated m a t e r i a l at the S i t e beings u f f i c i e n t l y s i m i l a r to RCRA waste s and due to the s i m i l a r i t ybetween a c t i v i t i e s c o n t e m p l a t e d at the S i t e and a c t i v i t i e sr e g u l a t e d by R C R A .
EPA a l s o determined that th e a l l u v i a l a q u i f e r under the S i t ewas not a p o t e n t i a l d r i n k i n g water source. The a l l u v i a l a q u i f e ris not p r e s e n t l y used as a d r i n k i n g water source and is u n l i k e l yto be used as a d r i n k i n g water source due to poor natural q u a l i t y( i . e . , h igh t o ta l d i s s o l v e d s o l i d s ) , l o w y i e l d , a n d i t s l o ca t i on( i . e . , in an i n d u s t r i a l area between a m a j o r rail corridor and ani n t e r s t a t e h i g h w a y ) . T h o u g h th e a q u i f e r i s no t a p o t e n t i a ld r i n k i n g water source, th ere is the concern t h a t , due to theS i t e ' s p r o x i m i t y t o t h e S o u t h P l a t t e River, t h e a q u i f e r h a s aconnect ion wi th th e river. N e v e r t h e l e s s , m o d e l i n g ha s p r e d i c t e dthat i t i s u n l i k e l y that c o n t a m i n a n t s f r o m the S i t e would reachthe river in d e t r i m e n t a l c onc en tra t i on s .
Because the a q u i f e r was d e t e rmined not to be a p o t e n t i a ld r i n k i n g water source and it i s u n l i k e l y that c o n t a m i n a n t s f r o mt h e S i t e would a f f e c t t h e S o u t h P l a t t e R i v e r , E P A d e t e r m i n e d thatt h e S a f e Drinking W a t e r A c t ( S D W A ) Maximum Contaminant L e v e l s( M C L s ) a n d t h e C l e a n W a t e r A c t ( C W A ) water q u a l i t y cr i t er ia werene i ther a p p l i c a b l e nor re l evant and a p p r o p r i a t e to a c t i v i t i e s att h e S i t e . N o n e t h e l e s s , E P A . i d e n t i f i e d ground water moni t or ing t ov e r i f y the m o d e l i n g pr ed i c t i on s as a remedial action o b j e c t i v efor t h e S i t e . T h u s , ground water m o n i t o r i n g would b e i n c l u d e df o r each a l t e r n a t i v e .
Each of the a l t e r n a t i v e s would c o m p l y with all a p p l i c a b l e orr e l evan t a n d a p p r o p r i a t e r equirement s ( A R A R s ) . N o chemical- o rl o c a t i o n - s p e c i f i c A R A R s were i d e n t i f i e d f o r t h e S i t e . C e r t a i np r o v i s i o n s o f th e S t a t e S o l i d W a s t e Act a n d - s p e c i f i c . t echnical . . . .prov i s i on s of RCRA p e r t a i n i n g to closure of l a n d f i l l s andcons truc t ions p e c i f i c A R A R s ,
A l t e r n a t i v e s 2 land 3, c a p p i n g , " w o u l d have t o ' b e ^ c o n s t r u c t e dand maintained to c o m p l y with 40 CFR §§ 2 6 4 . 3 l O ( a ) ( 2 ) f ( 3 ) , : ( 4 ) and( b ) ( 1 ) , ( 4 ) a n d 2 6 4 . 1 1 7 ( c K ' T h e s e R C R A : l a n d f i l l c losure ancl;psp^.general c lo sure r e g u l a t i o n s require de s ign and c o n s t r u c t i o n f o f ; , f e * ~; ' t h e ; c a p to promote drainage, to minimize|erosi6nibr^abrar j' -̂ -̂̂  "t h e cap , -: a n d t o accommodate s e t t l i n g a n d ^subsidence. ' • ' • ' S i n -a d d i t i o n / - - m e a s u r e s to maintain cap i n t e g r i t y and preventi n c o m p a t i b l e uses o f t h e c a p must b e taken. ^ v r - ' - f
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A l t e r n a t i v e 5 , s o l i d i f i c a t i o n , would have to meet a l l thesame A R A R s a s t h e c a p p i n g a l t e r n a t i v e s . I n a d d i t i o n , e x c a v a t i o n ,t r e a t m e n t , and r e d i s p o s a l o f the c on tamina t ed s o i l s would have tobe done in accordance with S t a t e s o l id waste r e g u l a t i o n s f o u n d at6 CCR 1007-2 § 6. T h e s e r e g u l a t i o n s e s t a b l i s h minimum s t a n d a r d s ,c l o s u r e r e q u i r e m e n t s , s i t e s t a n d a r d s , and e n g i n e e r i n g d e s i g ns t a n d a r d s for waste impoundment s used to store or d i s p o s e s o l i dwas t e .
Discharge of air p o l l u t a n t s dur ing i m p l e m e n t a t i o n of any ofth e a l t e r n a t i v e s would b e c o n t r o l l e d t o c o m p l y wi th the S t a t e AirP o l l u t i o n requirements i d e n t i f i e d a s A R A R s . A n e v a l u a t i o n o f a l lS t a t e and F e d e r a l ARARs i d e n t i f i e d f or th e S i t e i s f o u n d in T a b l e7-1 .

Reduct ion o f T o x i c i t y , M o b i l i t y , o r V o l u m e T h r o u g h T r e a t m e n t
Reduc t i on o f t o x i c i t y , m o b i l i t y , or volume t h r o u g h t r ea tmentr e f e r s to the p r e f e r e n c e for a remedy that uses trea tment toreduce h e a l t h h a z a r d s , contaminant m i g r a t i o n , or the q u a n t i t y o fcontaminant s at the S i t e .
A l t e r n a t i v e 5 , S t a b i l i z a t i o n , would b e t h e o n l y a l t e r n a t i v ethat would p r o v i d e any reduct ion in t o x i c i t y , m o b i l i t y , or volumet h r o u g h t r e a t m e n t . T r e a t m e n t in A l t e r n a t i v e 5 may reduce them o b i l i t y o f t h e c o n t a m i n a n t s . T h e d egr e e o f m o b i l i t y r e d u c t i o nwould be de t ermined by t r e a t a b i l i t y s t u d i e s conducted d u r i n gremed ia l d e s i g n . H o w e v e r , the volume would increase and therewould be no change in t o x i c i t y .

L o n g - T e r m E f f e c t i v e n e s s .
Long-term e f f e c t i v e n e s s and permanence r e f e r s to the a b i l i t yof a remedy to mainta in r e l i a b l e p r o t e c t i o n of human h e a l t h andth e environment over t ime . T h i s c r i t er ion i n c l u d e s th econs idera t ion of res idual risk and the adequacy and r e l i a b i l i t yo f i n s t i t u t i o n a l c on t ro l s .
Each a l t e rna t iv e w o u l d - b e expec ted to provide .similar ,,..,_degree s o f l o n g - t e r m e f f e c t i v e n e s s and permanence. A l t e r n a t i v e5, s o l i d i f i c a t i o n , is t h e ; o n l y ^ a l t e r n a t i v e ^ t h a t . i n v o l v e s ^.s •;; ,: treatment*--£ S o l i d i f i cat ionSmayiredi ice .the^mobil:!^^but would not reduce the t o x i c i ty .and w o u l d f i n c r ' e a s e r the yolume. ;-T h e long-term e f f e c t i v e n e s s o f ;this a l t e r n a t i v e " ' V 6 u i c 3 : ~ ; : b e ' ^ ' • " • p T f i f p : yd ependent on the long-term in t egr i ty of the cap ;;and;preven1::iji^:.a^i n c o m p a t i b l e uses o f the c a p p e d area. T h e r e f o r e , ' m a i n t e n a n c e T ^ p f . ;

I t h e cap and .-."institutional contrbls as d e s c r i b e d T f i o r v A l t e r n a t i v e s.2 . .and ; ;3;iwpuld ;be : p a r t ; ; o f J':th^is^alternativev,:;:;;;:,:-'v':'*" iV"r*"'"^'"'"~:~""""* •*-"-"•-
' A l t e r n a t i v e 4 ,- ex cavat i on-wi th o f f - s i t e d i s p o s a l ,remove all contaminated s o i l s to a RCRA S u b t i t l e C p ermi t t ed «l a n d f i l l , thereby e l i m i n a t i n g t h e l ong- t e rm r i sk s a t t h e S i t e .
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H o w e v e r , the l ong- t erm e f f e c t i v e n e s s o f th i s a l t e r n a t i v e would bed e p e n d e n t o n t h e r e l i a b i l i t y a n d o p e r a t i o n o f t h e l a n d f i l l whereth e c o n t a m i n a t e d mater ia l would b e d i s p o s e d . W h i l e A l t e r n a t i v e 4would e l i m i n a t e on-site r i sk s , o f f - s i t e d i s p o s a l withoutt r ea tmen t i s t h e l eas t p r e f e r r e d o p t i o n under C E R C L A .
A l t e r n a t i v e s 2 and 3 would use c a p p i n g and i n s t i t u t i o n a lc o n t r o l s to contro l or e l i m i n a t e the r i sk s at the S i t e . As l o n ga s the cap was m a i n t a i n e d , the r i sks i d e n t i f i e d f or the S i t e -direc t contact w i t h , and i n h a l a t i o n or i n g e s t i o n of c on tamina t eds o i l s - would be e l i m i n a t e d . L o n g - t e r m maintenance of the capwould be required. I n s t i t u t i o n a l c o n t r o l s to prevent uses of thec a p p e d area which would be i n c o n s i s t e n t wi th m a i n t a i n i n g thei n t e g r i t y of the barrier would a l s o be required.
Each o f th e a l t e r n a t i v e s ' l ong- t e rm e f f e c t i v e n e s s would b ed e p e n d e n t on l o n g - t e r m maintenance o f the remedy. ForA l t e r n a t i v e s 2, 3, and 5, an on-site o p e r a t i o n and maintenancep r o g r a m would be required. For A l t e r n a t i v e 4, o p e r a t i o n andmaint enance would b e p e r f o r m e d b y t h e d i s p o s a l f a c i l i t y . T h u s ,t h er e would be no a p p r e c i a b l e d i f f e r e n c e in the l o n g - t e r me f f e c t i v e n e s s o f a n y o f t h e a l t e r n a t i v e s .

S h o r t - T e r m E f f e c t i v e n e s s
S h o r t - t e r m e f f e c t i v e n e s s r e f e r s t o t h e p e r i o d o f t ime neededto c o m p l e t e the remedy and any adverse i m p a c t s on human h e a l t hand the environment that may be po s ed d u r i n g the c o n s t r u c t i o n andi m p l e m e n t a t i o n o f the remedy.
S h o r t - t e r m e f f e c t i v e n e s s would be p r o v i d e d by each of thea l t e r n a t i v e s . A l t e r n a t i v e 3 , soil c a p , would p r o v i d e th egreatest degree o f short-term e f f e c t i v e n e s s . T h i s a l t e rna t iv ewould take the l eas t time to i m p l e m e n t and involve the l ea s td i s t u r b a n c e o f t h e c o n t a m i n a t e d m a t e r i a l s , t h e r e f o r e r e s u l t i n g i nthe least risk to on-site workers and the surroundingcommunit i e s . A l t e r n a t i v e 2 , c l a y cap , would be on ly s l i g h t l yl e s s e f f e c t i v e than A l t e r n a t i v e 3 due to a s l i g h t l y l ongeri m p l e m e n t a t i o n time f o r - t h e clay and soil cap. . A l t e r n a t i v e 4,excavat ion wi th o f f - s i t e d i s p o s a l , would p r o v i d e t h e least degreeo f shor t- t erm e f f e c t i v e n e s s -because a l l th e contaminated mater ialJ w o u l d be d i s t u r b e d , i loaded on trucks n:and.:tr ansported ;;f o f ': -of f- yî ^> s i t e d i s p o s a l ^ ; ; A l t e r n a t i v e ; 5 , ^ s o l i d i f i c a t i o n , would : be ^somewhat; more ef f ective^than ^excavation with " O f f -site d i s p o s a l '?in the i 1 -' ^;short-term due to the f a c t that no t r a n s p o r t a t i o n :Svirpuld be Sinvo lved . '•'•*' A l s o , A l t e r n a t i v e s 4 and 5 would each require a longertime ; t o impl ement than either ; o f t h e c a p p i n g ' "

- • ' " " ' ' ' ' * " " ' ' ' " ' " ' V * ' ' ' " ' ' " * ' r * ' " ' ' " '

I m p l e m e n t a b i l i t y r e f e r s to the t e chnical and a d m i n i s t r a t i v ef e a s i b i l i t y o f a remedy, i n c l u d i n g t h e a v a i l a b i l i t y o f m a t e r i a l s
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and services needed t o i m p l e m e n t t h e chosen s o l u t i o n . It a l s oi n c l u d e s c o o r d i n a t i o n o f F e d e r a l , S t a t e , a n d l o ca l gov ernmen t s t oc l ean up the s i t e .
Each of the a l t e r n a t i v e s , except A l t e r n a t i v e 5,s o l i d i f i c a t i o n , u t i l i z e s s t andard t e c h n o l o g i e s and e q u i p m e n t , andwould b e r e a d i l y t e c h n i c a l l y i m p l e m e n t a b l e . S o l i d i f i c a t i o n ,w h i l e a proven t e c h n o l o g y , wou ld require a d d i t i o n a l s t u d y d u r i n gth e d e s i g n o f th e remedy to max imize i t s i m p l e m e n t a b i l i t y .
I m p l e m e n t a t i o n o f deed r e s t r i c t i o n s f o r A l t e r n a t i v e s 2 , 3 ,and 5 would require the cooperat ion and a p p r o v a l of the owners oft h e S i t e . T h e owners o f t h e S i t e have ind i ca t ed they wouldc o o p e r a t e in e s t a b l i s h i n g deed r e s t r i c t i o n s .
I m p l e m e n t a t i o n o f z o n i n g f o r t h e S i t e p u r s u a n t t o t h e C i t yand County of Denver ordinances , which may be made part ofA l t e r n a t i v e s 2, 3, and 5 as an extra p r e c a u t i o n a r y measure,p r e s e n t s unc e r ta in ty in i m p l e m e n t a t i o n . If a change in zoningwould be n e c e s sary , t h i s would require a p u b l i c p r o c e s s , w i thp u b l i c not i ce and comment , and C i t y C o u n c i l a p p r o v a l .

C o s t
T h i s c r i t er ion examines co s t s f o r each remedia l a l t e r n a t i v e .For c o m p a r i s o n , c a p i t a l and annual O&M cos t s are used toc a l c u l a t e a pr e s en t worth cost f o r each a l t e r n a t i v e . The c o s t sare as f o l l o w s :

A l t e r n a t i v e 1 - No A c t i o n $ 1 7 4 , 3 0 0A l t e r n a t i v e 2 - C l a y Cap . • $ 2 , 6 5 6 , 0 0 0A l t e r n a t i v e 3 - S o i l Cap $ 1 , 7 0 1 , 9 0 0" A l t e r n a t i v e 4 - Excava t i on withO f f - S i t e D i s p o s a l $ 1 0 , 3 9 2 , 2 0 0A l t e r n a t i v e 5 - S o l i d i f i c a t i o n $ 9 , 9 1 2 , 0 0 0
S t a t e A c c e p t a n c e

: , .-.•-./.-. : The S t a t e of C o l o r a d o , through .the C o l o r a d o Department of^ H e a l t h ( C D H ) , h a s h a d a n active role i n t h e F o c u s e d ^ F e a s i b i l i t y. v : : S t u d y (EPS), s e l e c t ion o f A R A R s , . . . a n d t h e remedy s e l e c t ion• ^ p r o c e s s 7 S C D H was prov id ed the o p p o r t u n i t y ; t o comment Ion; ^document and the p r o p o s e d p l a n , ; a n d . a t t e n d e d the ; p u b l i c meeting^^held to i n f o r m the p u b l i c o f the propo s ed p l a n . ^ T h e * S t a t e, ; / ^concurred o n : E P A ' s s e l e c t i o n o f A l t e r n a t i v e 3 , s o i l / ; c a p .
Communi ty A c c e p t a n c e ; ,

- Community ' - ' i n p u t o n t.he a l t e r n a t i v e s f o r remedial action"OU 9 was s o l i c i t e d by EPA d u r i n g the p u b l i c comment per iod " f r o m ;Augus t 2, 1991 to October 3, 1 9 9 1 . C o m m e n t s were received : f r o m r

the p r o p e r t y owner, a v i c i n i t y p r o p e r t y owner, and the C i t y and
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C o u n t y o f Denver. T h e p r o p e r t y owner g e n e r a l l y showed s u p p o r tf or t h e soi l cap remedy, w h i l e th e v i c i n i t y p r o p e r t y owner andthe C i t y and C o u n t y o f Denver s u p p o r t e d A l t e r n a t i v e 4 , e x cava t i onw i t h o f f - s i t e d i s p o s a l . R e s p o n s e s t o a l l comments a r e f o u n d i nthe at tached Respons ivene s s Summary.
I X . S E L E C T E D REMEDY

A f t e r c o n s i d e r a t i o n o f t h e s t a t u t o r y r equ ir ement s o f C E R C L A ,the d e t a i l e d a n a l y s i s o f a l t e r n a t i v e s , and p u b l i c comments, EPAhas s e l e c t e d c a p p i n g the c o n t a m i n a t i o n wi th a p r o t e c t i v e soilcover and e x i s t i n g s t r u c t u r e s , and i m p l e m e n t a t i o n ofi n s t i t u t i o n a l act ions ( A l t e r n a t i v e 3) as the remedy for OU 9 o fth e Denver Radium S i t e . T h i s remedy i s made up o f t h e f o l l o w i n gc omponen t s :
The cap w i l l b e a m u l t i - m e d i a cap u t i l i z i n g the e x i s t i n gconcrete f l o o r o f the brick p l a n t and the a s p h a l t p a r k i n g lo t inconcert w i th a b a c k f i l l e d soil cap. The concrete f l o o r w i l l b ein sp e c t ed and r e p a i r e d , i f necessary. The a s p h a l t p a r k i n g l o tw i l l be u p g r a d e d to min imiz e f u t u r e maintenance co s t s by u s i n gg e o t e x t i l e f a b r i c and an a d d i t i o n a l s ix-inch layer o f a s p h a l t .The th ird component of the cap is the b a c k f i l l e d soil cap to bep l a c e d over the c on taminat ed soil not a l r e a d y covered by theconcrete f l o o r or a s p h a l t p a r k i n g l o t . B e f o r e the soil cap canbe p l a c e d the pit created by the remedial act ion for OU 4 and 5w i l l b e b a c k f i l l e d w i th soil f r o m o f f - s i t e . T h e ground w i l l thenbe graded and contoured to p r o v i d e a p p r o p r i a t e d r a i n a g e tomin imiz e erosion and compac t ed t o f o r m th e f o u n d a t i o n f or th ecap. Contaminat ed s o i l s w i l l not be moved or used during theg r a d i n g a n d contouring. • . . , . . , -

• Of the 4.8 acres of s o i l s with contaminat ion above the ^act ion l e v e l s , the soil cap wi l l cover a p p r o x i m a t e l y 3.7 acres.The soil cap w i l l in c lude a minimum o f two f e e t o f f i l l i n c l u d i n gsix inches of soil which i s adequa t e to s u p p o r t s h a l l o w rootedp l a n t s . The o u t l i e r s t o the north o f the large area o fcontaminat ion w i l l remain in p l a c e and be covered with at leasttwo f e e t o f c lean so i l . --The ou t l i e r s to t h e . . s o u t h i O f , t h e large „ . , ,area of contamination are a l r eady covered by at least two f e e t ofc l ean soil and w i l l remain in p l a g e ^ w ^ t h o u t 4 a < J d i t i p n ^ ^
; ; ' ^ s . ' . i " " " ' • " ' * ' _ ' • ; " , .-_"'". • • ' : • • ' ' " ' ! : ^ ' - ' - • ' ' " - .*:U^TC-fS.V-r.- ''.f:''-'''^^S^^^^^^^^:.^''^^^-ff^^^f^^^^^^^'^^^^^'^^^fv^^.

- T h e cap "will be des igned and c on s t ru c t ed^^ s^ j^ s '^o ^omply^^^with t h e ^ s p e c i f i c requirements o f R C R A a n d ' t h e ̂ s £ a 1 : e / ; S o l i d - S W a s t eA c t - w h i c h were f o u n d to be ,relevant and a p p r o p r i a t e , * a sT a b l e 10-1. I n p a r t i c u l a r , t h e c a p I w i l l b e d e s i g n e d j a n d/ c o n s t r u c t e d ; tp f u n c t i o n xwith minimumd r a i n a g e / ; t o ac commodate : s e t t1 ingcover' s i n t e g r i t y is m a i n t a i n e d r
T f t oof the cover, and to prov id e a two f o o t f i n a l ; c o v e r rover any^con taminat ed s o i l s . : - - . . ' • . ' " / • ' - . - " - ; ••^^•^•••''^^•^•^•^''''•.^-•^ > - • • " * ' • -
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I n a d d i t i o n , a p p r o p r i a t e measures w i l l b e i m p l e m e n t e d d u r i n gcon s t ruc t i on of the cap to control f u g i t i v e d u s t s to assurec o m p l i a n c e w i t h t h e p r o v i s i o n s o f t h e C o l o r a d o A i r Q u a l i t yC o n t r o l A c t i d e n t i f i e d a s A R A R s .
F o l l o w i n g cons truct ion o f th e cap , l ong-t erm maintenance ,ground water m o n i t o r i n g and i n s t i t u t i o n a l c o n t r o l s w i l l bei n s t i t u t e d . T h e l ong- t e rm maintenance w i l l cons i s t o f a p l a n f o rp e r i o d i c i n s p e c t i o n s to assure the i n t e g r i t y of the cap wi thc o n t i n g e n c i e s f o r r epa ir i f needed . T h e s e i n s p e c t i o n s w i l l a l s obe used to assure that the i n s t i t u t i o n a l c o n t r o l s are e f f e c t i v e l yc o n t r o l l i n g uses of the capped areas.
M o n i t o r i n g o f ground water down-gradi en t o f the S i t e w i l l b econduc t ed p e r i o d i c a l l y to v e r i f y that contaminat ion doe s notreach the S o u t h P l a t t e River in d e t r imenta l concentrations. Them o n i t o r i n g p r o g r a m w i l l b e d e v e l o p e d d u r i n g remedial d e s i g n .
I n s t i t u t i o n a l c on tro l s w i l l cons i s t , at a minimum, of thep l a c e m e n t o f deed r e s t r i c t i o n s on the S i t e to prevent use o f theS i t e f o r n o n - i n d u s t r i a l / c o m m e r c i a l p u r p o s e s a n d t o prevent usesof the c a p p e d area that could compromise the i n t e g r i t y of thecap. EPA w i l l a l l o w the c a p p e d area to be used as l o n g as thatuse does not t h r e a t e n the i n t e g r i t y o f the cap . EPA w i l l a l s oa l l o w the cap to be dug in to , such as for a f o u n d a t i o n , as l o n gas p r o p e r pr e cau t i on s were taken and the i n t e g r i t y of the cap wasr e s t o r e d . Any s o i l s removed f r o m th e cap or f r o m under th e capw i l l need to be s a m p l e d . If s a m p l i n g shows that such s o i l s areRCRA charac t e r i s t i c , EPA wi l l require that such s o i l s be takeno f f - s i t e and d i s p o s e d in a RCRA S u b t i t l e C f a c i l i t y . The deedr e s t r i c t i o n s w i l l be e s t a b l i s h e d such that subsequent pur cha s e r sof the S i t e are bound by the prov i s i on s of the r e s tr i c t ions . TheS i t e owners have i n d i c a t e d they w i l l c ooperat e with the EPA onp l a c e m e n t o f deed r e s t r i c t i o n s on the S i t e .
As extra precaut ionary measures, EPA w i l l require the deedr e s t r i c t i o n s to i n c l u d e a p r o h i b i t i o n on p l a c e m e n t of any w e l l son the S i t e f or the p u r p o s e o f s u p p l y i n g d r i n k i n g water and w i l lpresent to the C i t y and County of Denver ,a propo sa l to zone the ;^S i t e to control uses of .the c a p p e d p o r t i o n s of .the S i t e . ,EPA i sp r e s e n t l y work ing , and w i l l continue to ..work with ,-the C i t y and-County ,,of -.Denver .and the : S i t e owners Jpn devie^zone the S i t e under .present -City ordinance s^J" The intent o f .;; such^ ^' a ' p r o p o s a l "wi l l b e t o " e s t a b l i s h ' : - a f o r m a l i z e d procedure whereby :^:||PfeSi^;"proposed . u s e s ' o f t n V j c a p p e d ^ a r e a " ' w h i c h ; " £ ^ ^i n t e g r i t y of the cap wi l l be reported to the C i t y ^ a r i d / o r ""•"* -̂ ŝ r̂*-***̂a n d / o r t h e S t a t e f o r f r e v i e w . S T | i e - e x a c ^ : ; d e t a i l s - o f ? th i sand the -roles : ' o £ ^ t h e ^ C i t y ' ^ . ; E P . ^ ^ t ^ ^S t a t e a r e y e t ' t o -Jaeyde t er i r i lned^^lCfra^zoh in^agreed u p o n , pr e s en t ed t o t h e C i t y C o u n c i l , a n d a p p r o v e d / ^ s u c h f iz o n i n g may be used in concert wi th the deed r e s t r i c t i o n s , or, if ;•EPA de t ermine s that the zoning is adequate and e f f e c t i v e , EPA may
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a l l o w the deed r e s t r i c t i o n s to be removed.
Because t h i s a l t e r n a t i v e w i l l r e s u l t in c o n t a m i n a n t sr emaining on S i t e , C E R C L A requires that the S i t e be reviewed atl ea s t every f i v e years to assure the p r o t e c t i v e n e s s o f theremedy. T h e e s t i m a t e d i m p l e m e n t a t i o n time f o r c o n s t r u c t i o n o ft h e c a p i s three weeks. E P A ' s s e l e c t i o n o f t h i s a l t e r n a t i v eassumes that deed r e s t r i c t i o n s a n d / o r z o n i n g w i l l e f f e c t i v e l y a n dr e l i a b l y control uses of the cap. EPA w i l l c l o s e l y monitor theS i t e t o v e r i f y that t h e s e a s s u m p t i o n s a r e true. S h o u l dexper i ence show that the i n s t i t u t i o n a l contro l s are not e f f e c t i v eand r e l i a b l e , EPA w i l l recons ider the remedy.

S o m e m o d i f i c a t i o n s or r e f i n e m e n t s may be made to theremedy d u r i n g r emedia l d e s i g n and c o n s t r u c t i o n . S u c hm o d i f i c a t i o n s or r e f i n e m e n t s , in g e n e r a l , would r e f l e c t r e s u l t so f t h e e n g i n e e r i n g d e s i g n proce s s . T h e e s t i m a t e d cost f o r t h es e l e c t e d remedy i s $ 1 , 7 0 1 , 9 0 0 . T a b l e 9-1 shows the d e t a i l e d costsummary f o r t h e s e l e c t e d remedy.
Based on the f i n d i n g s in the B a s e l i n e Risk A s s e s s m e n t , ther emed ia l ac t ion o b j e c t i v e s f o r t h i s S i t e a r e t h e f o l l o w i n g :
1 ) Prevent i n h a l a t i o n o r i n g e s t i o n o f , a n d direc t contactw i t h s o i l s having c o n c e n t r a t i o n s o f ar s en i c , l e a d , andzinc in excess of the ac t ion l e v e l s , i.e., 79 p p m ,1 , 0 0 0 p p m , a n d 1 7 , 0 0 0 p p m , r e s p e c t i v e l y ; a n d
2 ) Ground water down grad i en t f r o m t h e S i t e w i l l b emonitored to v e r i f y the m o d e l i n g p r e d i c t i o n s thatc o n t a m i n a n t s f r o m t h e S i t e w i l l n o t d e g r a d e t h e S o u t hP l a t t e River.
A t t a i n m e n t o f the s e r emed ia l action g o a l s w i l l p r o v i d ep r o t e c t i v e n e s s of human h e a l t h and the environment.

X . S T A T U T O R Y D E T E R M I N A T I O N S
The s e l e c t ed remedy meets the s t a t u t o r y requirements of .......S e c t i o n 121 o f C E R C L A . The s t a tu t e requires that remedialact ions under taken at S u p e r f u n d s i t e s be p r o t e c t i v e .of humanh e a l t h and the environment.%The s ta tu t e a l s o mandates v thatx thes e l e c t ed remedy c o m p l y wi th a p p l i c a b l e or . relevant A and v ; j ; .a p p r o p r i a t e environmental s t a n d a r d s e s t a b l i s h e d under' F e d e r a l andS t a t e environmental laws u n l e s s a s t a t u t o r y waiver i s j u s t i f i e d .In a d d i t i o n , the s e l e c t ed remedy must be c o s t - e f f e c t i v e and i -u t i l i z e permanent s o lu t i ons and al ternative treatment : ̂ ?^?^H'iw? st e c h n o l o g i e s or resource .recovery-technologie s to^^lie^maximiim;||a|S-extent p r a c t i c a b l e . v x T h e i " s t a t u t e "also i n c l u d e s a ^ p r e t e r e n c e f f o r |§remedie s that e m p l o y treatment that p e r m a n e n t l y and.' s i g n i f i c a n t l yreduces the vo lume, t o x i c i t y > or m o b i l i t y of hazardous subs tance sa s t h e i r p r i n c i p a l e l ement . The f o l l o w i n g s e c t ions de s cr ibe how
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TABLE 9 -1Capping with Asphal t , Concrete and Soil
Construction Costs (1991 Star t)

Semi-annual Groundwater Monitoring
1. Inspection and Water Sampl ing
2. H e a l t h & S a f e t y Monitoring
3. Laboratory Analyses
4. Report____

2
1
4
1

$35.00/hr
SlOO.OO/day
$400.QO/ea

$65.00/hr
Well Maintenance 5% $5,000/WeIl
Cap and Site

1. Inspection
2. Repairs

1
5%

$80.00/hr
$1,036,800

Contingency 5%
Total Annual O&M cost
Present Worth of O&M Cost 2

Rve-Year ReviewsPresent Worth of Rve-Year Reviews $S,000/ea

T O T A L C O N S T R U C T I O N COST
T O T A L A L T E R N A T I V E PRESENT V A L U E

Rounded to the nearest $100 £- ; - r:; ?
Present worth analysis for 30 years at present worth discount rate of 5%



TABLE 9 -1 (continued)Capping with Asphal t , Concrete and Soil
Construction Costs (1991 Star t)

;;illlilllS^HlllP^ellnipn^^i|;ll^K-M
Site PreparationParking Area

Equipment Storage Area
Air Monitoring Stations

Support Facult ie sO f f i c e Trailers
Decontamination trailer

Capping
Site Clearing
Subgrade Preparation
Geotextile • Material & Install
Asphalt
F f f l
Top Soil Layer
Layering, Grading, Compacting

;••:% ;•; Revegetation '. ' ( '£.. . ; ; ::'V - ' • . ,:vc" ,'r ^ . ^.
• - ^ ' ' . • ^ - . " ' • . . ' : ' . ' . - . . . . - - ' . ' . . " . ' . r . - ' ' ' . ' ' " " ' ' . " . . ' ' . / - " ' ; ' " ~ : " ' - ' . • ' ' ' . ' '
Total Direct Construction Costs (TDCQ I
T O T A L C O N S T R U C T I O N C O S T S ;

£&#:.:>:f::::'<: :> : •••'• •- •:-':• *:::-' ''•'•||lllliiBa»i*:;bi
l l i i l l i f e i* i^ l f l* ;
:jKg>??; S i i f l t i J J ' ' : ; ' ? . 5S:-;»;i;V.

500 yds.1

500 yds.2

3
2
1

3.7 acres
15,000 yds.2

5,000 yds.2

1,000 yds.2

30,000 yds.3

2,000 yds.3

40hrs.
3.7 acres

. • - -••- • ' - - • • W i ' * - - , ' ' - ' : - ' ; '

?3Bs't irnate sPN:l|;i l
^It i t e /UniSi

$10.00/yd.2

$10.00/yd.2

$10,000 ea.
$10,000 ea.
$25,000 ea.
$l,300/acre

$15.00/yds.2

$25.00
$15.00/yds.2

$8.50/yds.2

$30.00/yds;3

~̂  $300.00/hr.3

:?|$n,000/acre
'•-...^.>^";^"-:- - ' - - j - ' . ^ . '

. • " - ' - : . ' ' • : ; ' ; ' . - -'.. ' - • - ' • • ' • ' . ' • • ' • - * 1 ' , - " '

^rAivmal^v:s::**i--- - - :---;i*s*S^ ' ^ A n i o n i i t 1 ^ ^ ' ' '

$5,000
$5,000

$30,000

$20,000
$25,000

$4,800

$125,000
$15,000

$255,000
$60,000
$12,000

"^$40,700

U8-$597,5bO"^•^^•N^pw
Rounded to the neatest $100 Iff i^ i l l g^ph^,•-,-_ ;•£•*. **."<.rfy ••;-,. -iftW'v .



t h e s e l e c t e d remedy a d d r e s s e s th e s e s t a t u t o r y p r o v i s i o n s .
P r o t e c t i o n o f H u m a n H e a l t h a n d t h e Environment

The remedy s e l e c t e d f o r m e t a l s - c o n t a m i n a t e d s o i l s a t t h eRobco S i t e p r o t e c t s human h e a l t h and the environment by c a p p i n gthe contaminated s o i l s , mon i t o r ing ground water down-gradientf r o m the S i t e , and us ing deed r e s t r i c t i o n s to l i m i t access to anduses of the c a p p e d area. C a p p i n g and deed r e s t r i c t i o n s w i l lc o n t r o l or e l i m i n a t e the r i sk s f r o m direct contact w i t h , ori n h a l a t i o n or inge s t i on of the contaminated s o i l s . Ground waterm o n i t o r i n g w i l l serve to v e r i f y the m o d e l i n g p r e d i c t i o n s that noc on tamina t ed groundwat er f r o m t h e S i t e w i l l reach t h e S o u t hP l a t t e River in d e t r i m e n t a l c onc en tra t i on s .
As extra precaut ionary measures, i n s t i t u t i o n a l c on tro l s tol imi t f u t u r e use of g r o u n d w a t e r w i l l be i n s t i t u t e d and the use oft h e C i t y and County o f D e n v e r ' s z oning a u t h o r i t y w i l l b e pursuedto prevent uses o f t h e S i t e that would t h r e a t e n th e i n t e g r i t y o fthe c a p p e d area.
I m p l e m e n t a t i o n o f the s e l e c t e d remedy w i l l no t po s e anyu n a c c e p t a b l e short-term risks or cross-media impac t s .

C o m p l i a n c e with A R A R s
U n d e r S e c t i o n 1 2 1 ( d ) ( l ) o f C E R C L A , r emed ia l ac t ions musta t t a i n s t a n d a r d s , r equ i r emen t s , l i m i t a t i o n s , or c r i t e r ia that are" a p p l i c a b l e or re levant and a p p r o p r i a t e " under the c ircumstance sof the r e l ea s e at the S i t e . All A R A R s would be met uponc o m p l e t i o n of the s e l e c t ed remedy at the Robco S i t e . ;-
N o ch emi ca l - o r l o c a t i o n - s p e c i f i c A R A R s were i d e n t i f i e d f o rth e S i t e . Cer ta in prov i s i on s o f th e S t a t e S o l i d W a s t e Act ands p e c i f i c t e c h n i c a l p r o v i s i o n s o f RCRA p e r t a i n i n g t o c l o sur e o fl a n d f i l l s were i d e n t i f i e d a s a c t i o n - s p e c i f i c A R A R s . T h e s ea c t i o n - s p e c i f i c A R A R s w i l l be met in the d e s i g n andi m p l e m e n t a t i o n o f t h e remedy. T a b l e 10-1 l i s t s F e d e r a l a n d S t a t eA R A R s f o r t h e se lected remedy. - - - , , . . , , , - r.,,:,....-,

,-Cost-Ef f e c t i v e n e s s ŵ ,.v" • -:".iC^-^v^-:- - ' :•"•- ;:"."ii,..^;v;::--."v-;:v •.-". — H — — - _ • _ _ _ _ — — — _ _ * _ — — — _ -"." r * :•". - • • : - " . ' : > . . : - ' i ^ - A V ^ . - - : ' r K : : v - - . ^ , - . * -:.: • ' V - . - - v - ' ^ - . ' . * i ^ ' . ~ ^ £ - - * r - T j V - • ' - ' • • • «**« £ ' • • • • • • • • "; - • ' - : . „ • - - , ' , . ' . , • , ..;.. •---; - ' • . ' . ' ' • • ; ' • ; £ ' • ' • ' • ' ' : ' • ' ' , ' - • ' • " : ' ••"•"if5*j;;*v" »*;-;•-";>:;•-- - • -"---•. • • ' , • ^.;;.ii-"r?«VK>>»-:.=v«i"--^Si;y?~:--c:•--- -.-•.*.•-• ••*-. ••• V . : - - ^ - : V ; ™ - I » T - - - • • ; * » • ? > : .'v^-•'.-.-- ' .. ..^..ii..^-^.-^.-".^.-...:.'-.,--,:..•..:•.--, s^:s:^,^•4*:?^iS•s?•:*«4fci" ?^ " " T h e - s e l e c t e d remedy is c o s t - e f f e c t i v e i n / m i t i g a t i n grisks posed at the S i t e by m e t a l s - c o n t a m i n a t e d s o i l s ; ^ ; S e c t i 6 n ~*;

300.430( f ) ( i i ) . ( D ) o f ,the N C P requires E P A t o/ e f f e c t i v e n e s s by . comparing a l l " th e; a l t e r n a t i v e s, . ' . . • ™ - . * . - ^ . .... . . - - • - ' • - . . . - I . ' ' . • • • ' . - • . - ...-.,' t h r e s h o l d ; c r i t e r i a : ; : ' p r o t e c t i o n ; ! ; b . f vhumat i- h e a l t h - ^ a n d j l b h e^environment and attainment of ARARsb a l a n c i n g ."criteria:\,;long-terreduct ion o f t o x i c i t y , m o b i l i t y ; * d f t v o l u m e through treatnienlrshort- t erm e f f e c t i v e n e s s . Overa l l e f f e c t i v e n e s s i s then comparedto cost to ensure that the remedy is cost e f f e c t i v e .
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T A B L E 10-1A p p l i c a b l e o r Relevant and A p p r o p r i a t e Requirements (ARARs)

F e d e r a lA c t i o n S p e c i f i c

S t a n d a r d . R e q u i r e m e n t . C r i t e r i a ,
o r L i m i t a t i o n D e s c r i p t i o n

A p p l i c a b l e ? /
R e l e v a n t and
A p p r o p r i a t e ? Comment

C L E A N A I R A C T .
42 USC §§ 7401-7642

N a t i o n a l A m b i e n t A i r Q u a l i t y
S t a n d a r d s . 40 CFR 50.

E s t a b l i s h e s a i r q u a l i t y
s t a n d a r d s f o r r e g u l a t e d a i r
p o l l u t a n t s .

A p p l I c a b l e NAAQS w o u l d b e a p p l i c a b l e t o t h e extent that
t h e I m p l e m e n t a t i o n o f t h e chosen a l t e r n a t i v e
w o u l d i m p a c t t h e ambi en t a i r q u a l i t y .

S t a t eA c t i o n S p e c i f i c ARARs

S t a n d a r d , Requirement. C r i t e r i a .
_____or L i m i t a t i o n _ _ _ _ _ _ _ D e s c r I p t I o n

A p p l i c a b l e ? /
R e l e v a n t and
A p p r o p r i a t e ? Comment

C o l o r a d o A i r Q u a l i t y C o n t r o l A c t
R e g u l a t i o n I
S t a t i o n a r y . 5 CCR. 1 00 1 -3
" e g . I . § I t 1 - 0 2 S u b p a r t s a.b.c,
e . F . g . h . and I .

R e g u l a t e s s t a t i o n a r y sources. A p p l I c a b l e A p p l i c a b l e t o c ons truc t i on a c t i v i t i e s t o
I m p l e m e n t the c a p p i n g remedy..

C o l o r a d o A i r Q u a l i t y C o n t r o l A c t
R e g u l a t i o n 1
S t a t i o n a r y . 5 C C R . . 1001-10
R e g . 8 . § V I .

C o l o r a d o A i r Q u a l i t y C o n t r o l A c t
R e g u l a t i o n 3 ; , ' . , , ,
5 CCR 1001-5. Reg. 3. § IV. 0

C o l o r a d o A i r Q u a l i t y C o n t r o l A c t
R e g u l a t i o n 12 „ " . V ; t : , V v , 2 :
S CCR 1001-14. Reg. 12 ^;"?:V«

S e t s f o r t h e m i s s i o n con tro l A p p l i c a b l e
s t a n d a r d s f o r hazardous a i r
p o l l u t a n t s .

S t a t i o n a r y e m i s s i o n source _ , . , ; ; , A p p l [ c a b l e
cannot I n t e r f e r e w i t h a t ta inment . . ,li
and maintenance of any N a t i o n a l ..""X

..".or S t a t e A A Q S . ; . . ' :

; C o n t r o l s o n e m i s s i o n s f r o m . „ " . ' ; • A p p l i c a b l e
veh i c l e s . " ' J ' - . • ' • . • . ' " ' • ' • • ' • , : ' : . " ' • • ' • '

A p p l i c a b l e t o c o n s t r u c t i o n a c t i v i t i e s t o
I m p l e m e n t t h e c a p p i n g remedy.

A p p l I c a b l e - t o construct ion actl y i t l e s t o ' ' t £ >-Sfe-^
I m p l e m e n t t h e ' c a p p i n g r e m e d y . V - ^ / K / j p j ^ % . ! j j j i l j §

A p p l i c a b l e t o cons truc t ion a c t i v i t i e s t o r y v S W j ?
I m p l e m e n t the c a p p i n g remedy. •','.' "X"^f- :;?S&•••-• ••• •- - — - . " " . J » .-I.-.-...-....-, ,̂ -ii-,.

:"--:^.VM?-.



T a b l e 1 0 - 1 ( C o n t . )
A R A R S

S t a n d a r d , R e q u i r e m e n t . C r i t e r i a ,
o r L i m i t a t i o n Descr i ptI on

A p p l i c a b l e ? /
R e l e v a n t and
Appropr i ate? Comment

H a z a r d o u s H a s t e R e g u l a t i o n ,
C a p p i n g . 6 C C R I007-3
§ 2 6 4 . 3 I O ( a ) < 2 ) . ( 3 ) . ( < ! ) and
( b ) ( l ) , ( 4 ) . L a n d f i l l c l o s u r e
w i t h waste i n p l a c e .

H a z a r d o u s H a s t e R e g u l a t i o n s .
C a p p i n g , 6 CCR 1007-3
§ 2 6 4 . l l 7 ( c ) . C l o s u r e .

D e s i g n and cons truct cap to R e l e v a n t and
promot e d r a i n a g e , t o m i n i m i z e A p p r o p r i a t e
eros ion or abrasion of the cap,
accommodate sett 11ng and
s u b s i d e n c e , and m a i n t a i n cap
i n t e g r i t y .

R e s t r i c t p o s t - c l o s u r e use o f R e l e v a n t and
p r o p e r t y a s neces sary to preven t A p p r o p r i a t e
damage to cap.

C o n t a m i n a t e d s o i l s t o b e c a p p e d a r e s i m i l a r
t o R C R A wastes a n d c a p p i n g i s s i m i l a r t o
c a p p i n g a R C R A l a n d f i l l .

C o n t a m i n a t e d s o i l s t o b e c a p p e d a r e s i m i l a r
t o R C R A wastes a n d c a p p i n g i s s i m i l a r t o
c a p p i n g a R C R A l a n d f i 1 1 .

H a z a r d o u s W a s t e D i s p o s a l S i t i n g
R e q u i r e m e n t s . 6 CCR I 0 0 7 - 2
Part 2. §§ 2.4.1-2.4.5.

D e s i g n f a c i l i t y t o p r ev en t
adver s e e f f e c t s on ground water.
s u r f a c e water , a i r q u a l i t y .
p u b l i c h e a l t h , a n d t h e
e n v i r o n m e n t .

R e l e v a n t and
A p p r o p r i a t e

C o n t a m i n a t e d s o i l s a r e s i m i l a r t o R C R A wastes
a n d t h e f a c i l i t y i s s i m i l a r t o a l a n d f i l l
where wastes are to be l e f t i n - p l a c e .

H a z a r d o u s W a s t e D i s p o s a l S i t i n g
R e q u i r e m e n t s . 6 CCR 1007-2
P a r t 2. ii 2.4.9-2.4.10.

M o n i t o r ground water , s u r f a c e R e l e v a n t a n d
wa t e r , a n d p r o v i d e q u a l i t y A p p r o p r i a t e
c o n t r o l d u r i n g c o n s t r u c t i o n .

C o n t a m i n a t e d s o i l s a r e s i m i l a r t o R C R A wastes
a n d t h e f a c i l i t y i s s i m i l a r t o a l a n d f i l l
where wastes are to be l e f t i n - p l a c e .

H a z a r d o u s H a s t e D i s p o s a l S i t i n g
Requirement. 6 CCR 1007-2
Part 2, i 2.4.8.

C l o s e f a c i l i t y t o assure R e l e v a n t a n d
prevention of long-term adverse •: A p p r o p r i a t e
e f f e c t s .

C o n t a m i n a t e d s o i l s a r e s i m i l a r t o R C R A wastes
and th e f a c i l i t y i s s i m i l a r t o a l and f i l l
where wastes are to be l e f t i n - p l a c e .

H a z a r d o u s H a s t e D i s p o s a l S i t i n g
R e q u i r e m e n t s , 6 CCR 1007-3
§ 2 6 4 . l 8 ( b ) .

Cons truc t Run-on and R u n - o f f
c on tro l systems c a p a b l e o f
h a n d l i n g p e a k d i s c h a r g e o f a
100-year storm.

R e l e v a n t and C o n t a m i n a t e d s o i l s are s i m i l a r to RCRA wastes
A p p r o p r i a t e a n d t h e f a c i l i t y i s s i m i l a r t o a l a n d f i l l

where wastes are to be l e f t I n - p l a c e .

S o l i d H a s t e R e g u l a t i o n s
S t a n d a r d s f o r n e w f a c i l i t i e s ,
6 CCR 1007-2.1 4.1.1. :;;;;:;;.:,
S o l i d H a s t e R e g u l a t i o n s ; • , . . ' .
S t a n d a r d s f o r n e w ' f a c i t i t l e s .
6 CCR 1007-2 S 4.1.5. $.'^

S o l i d H a s t e R e g u l a t i o n s
S t a n d a r d s f o r n e w f a c i l i t i e s ,
6 CCR 1007-2 I 4.2.2. -:•; .•.."."

S i t e t o p o g r a p h y s h a l l m i n i m i z e < Rel evan t a n d
c l i m a t i c I n f l u e n c e upon t h e . A p p r o p r i a t e

. f a c i l i t y . _ : ••••.: ; : i ;;^. . , , .^'- .X-'.; .; .-:"^2,;' . .; . . . .„ '
F a c i l i t i e s w i l l make u s e o f , - . R e l e v a n t and
f a v o r a b l e g e o l o g i c c o n d i t i o n s t o A p p r o p r i a t e

- I s o l a t e waste, r ' - r ; • ' • • - ! . . : • - : . • ' : • , ' . - . ; ? • ' • " ' • • • ' • ' ' : • * : : " •

Permanent s u r f a c e w a t e r ' ; ^ ^ ; " f ^ Relevant a n d
^ d i v e r s i o n s t r u c t u r e s . - ' . ; ; ^ ^ f ? ' ; j f e j . A p p r o p r l a t e

C o n t a m i n a t e d s o i l s are s o l i d wastes but t h i s
Is not a n e w f a c i l i t y . .- .» :•-. .

• ŝ;.i- -« '•;*-"A-*'-i4' ifS*'*; "*• **' •' ^•'*%'^ : :^^**%%4; i Sii:r<fl;
• Contaminat ed , s o i l s are s o l i d wastes but t h I s -

- I s n o t a^new f a c i l i t y . : ' : : ' " 5 ' - i r r ^ H • . - ; ' ;

C o n t a m i n a t e d s o i l s are s o l i d wastes but t h i s
• • A s n o t a ' n e w f a c M I t y / r ^ ^ f ^ - ^ - ' M ; , 1 ; ; ; ^



T a b l e 1 0 - 1 ( C o n t . )ARARS

S t a n d a r d , R e q u i r e m e n t , C r i t e r i a ,
o r L i m i t a t i o n D e s c r i p t i o n

A p p l i c a b l e ? /
R e l e v a n t and
A p p r o p r i a t e ? Comment

S o l i d U a s t e R e g u l a t i o n s
S t a n d a r d s f o r n e w f a c i l i t i e s .
6 CCR I 0 0 7 - 2 § 4.2.3.

G e o l o g i c H a z a r d s s h a l l n o t R e l e v a n t a n d
pr ev en t c o m p I l a n c e . A p p r o p r i a t e

C o n t a m i n a t e d s o i l s a r e s o l i d wastes b u t t h i s
I s n o t a n e w f a c l I I t y .

S o l i d H a s t e R e g u l a t i o n s
S t a n d a r d s f o r n e w f a c i l i t i e s ,
6 CCR 1007-2 I 4.2.4.

G r o u n d u a t e r m o n i t o r i n g w e l l s R e l e v a n t a n d
d e s i g n e d to code. A p p r o p r i a t e

C o n t a m i n a t e d s o i l s ar e s o l i d wastes bu t t h i s
I s n o t a n e w f a c i I i t y .

S o l i d H a s t e R e g u l a t i o n s
S t a n d a r d s f o r n e w f a c i l i t i e s ,
6 CCR 1007-2 § 4.2.6.

T w o f o o t f i n a l cover. R e l e v a n t and
A p p r o p r i a t e

C o n t a m i n a t e d s o i l s a r e s o l i d wastes b u t t h i s
i s no t a new fa c iIi ty .

S o l i d U a s t e R e g u l a t i o n s
S t a n d a r d s f o r n e w f a c i l i t i e s .
6 CCR 1007-2 i 4.2.7.

H a t e r a v a i l a b l e t o p r e v e n t s o i l s R e l e v a n t a n d
f r o m b l o w i n g . A p p r o p r i a t e

C o n t a m i n a t e d s o i l s a r e s o l i d was te s b u t t h i s
i s n o t a n e w f a c i I I t y .

S o l i d W a s t e R e g u l a t i o n s
M i n i m u m s t a n d a r d s f o r n e w a n d
e x i s t i n g f a c i I i t e s .
S u r f a c e water c o n t r o l ,
6 CCR 1007-2 § 2.1.4.

P r o v i d e s u r f a c e d r a i n a g e t o
p r e v e n t p o n d i n g , e r o s i o n , water
a n d a i r p o l l u t i o n . C o m p a c t e d
f i l l m a t e r i a l w i l l b e p r o v i d e d
as we 11 as adequate cover to
m i n i m i z e nuisance c o n d i t i o n s .

A p p l i c a b l e C o n t a m i n a t e d s o i l s a r e s o l i d wastes.

• • -- -• ;*<!$~'fj''-~*'^it£* -.-"".-, ..:'.^. •.-.•^^•A^.'-Jf
^ ." '•-^VT-. , *

••*"-r^- ' ^ y - w . t ^ t ^ . - ^ i ' - - . .~-"-:-.-'K>-;'->W:':-t-'-:*- **;'-.+-f.--~z-,?y:
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The s e l e c t ed remedy p r o v i d e s t h e best ov era l l e f f e c t i v e n e s so f a l l a l t e r n a t i v e s cons idered p r o p o r t i o n a l t o i t s cost. A l lthe a l t e r n a t i v e s meet the t h r e s h o l d c r i t e r ia o f p r o t e c t i n g humanh e a l t h and th e environment and a t t a i n i n g A R A R s . The p r e f e r r e da l t e r n a t i v e w i l l be the most e f f e c t i v e a l t e r n a t i v e in the short-term. Each of the a l t e r n a t i v e s are s imi lar in terms of l ong-t erme f f e c t i v e n e s s . O n l y A l t e r n a t i v e 5 , s o l i d i f i c a t i o n , i n v o l v e s a n yt r e a t m e n t . S o l i d i f i c a t i o n i s e x p e c t e d t o reduce th e m o b i l i t y o fthe c o n t a m i n a n t s in the s o i l . H o w e v e r , in terms of cost-e f f e c t i v e n e s s , s o l i d i f i c a t i o n would cost $ 9 . 9 m i l l i o n , when th es e l e c t ed a l t e r n a t i v e , soil c a p p i n g , would prov ide s imi larp r o t e c t i v e n e s s f o r $ 1 . 7 m i l l i o n , t h e lowest cost o f a l l t h ea l t e r n a t i v e s except no-act ion, and o n e - f i f t h o f the cost o fs o l i d i f i c a t i o n . T h e r e f o r e , wh i l e t r ea tment i s no t a component o fthe p r e f e r r e d a l t e r n a t i v e , the s e l e c t ed remedy prov id e s the bestoverall e f f e c t i v e n e s s o f a l l a l t e r n a t i v e s considered p r o p o r t i o n a lto its cost.
U t i l i z a t i o n o f Permanent S o l u t i o n s a n d A l t e r n a t i v e T r e a t m e n tT e c h n o l o g i e s (or Resource Recovery T e c h n i q u e s ) to the MaximumExtent P r a c t i c a b l e

EPA has d e t e r m i n e d tha t the s e l e c t e d remedy for OU 9r e p r e s e n t s the maximum extent to which permanent s o l u t i o n s andt e c h n o l o g i e s can be u t i l i z e d in a c o s t - e f f e c t i v e manner toremediat e m e t a l s - c o n t a m i n a t e d s o i l s at the S i t e .
Of t h o s e a l t e r n a t i v e s that are p r o t e c t i v e o f human h e a l t hand the environment and c o m p l y with A R A R s , the s e l e c t ed remedyw i l l prov ide the best balance in terms of the f i v e primaryb a l a n c i n g cr i t er ia and the two m o d i f y i n g cr i t er ia. The s e l e c t e dremedy is the lowes t in c o s t , - p r o v i d e s the best short-term .e f f e c t i v e n e s s , and is the remedy p r e f e r r e d by the S t a t e and theowners of the S i t e . Each of the a l t e r n a t i v e s p r o v i d e s a s imi lardegree o f l ong-term e f f e c t i v e n e s s and i m p l e m e n t a b i l i t y .A l t e r n a t i v e 4 , excavation with o f f - s i t e d i s p o s a l , i s p r e f e r r e d bythe C i t y and C o u n t y of Denver and a v i c in i ty land owner.H o w e v e r , o f f - s i t e d i s p o s a l without treatment i s the least ,p r e f e r r e d o p t i o n under C E R C L A . A l t e r n a t i v e 5 , s o l i d i f i c a t i o n , i sthe only a l t e rna t iv e that uses treatment .to;:reduce t o x i c i t y ,m o b i l i t y , or volume of the contaminant s . ; ! t ; ^ H 6 w e y e f J ; ; t h i s j t r e a jw i l l on ly reduce m o b i l i t y f ; | ^ l l t n o t change toxicity^|wiil^^iincrease the volume of contaminated soil and w i l lmore than t h e p r e f e r r e d op t ion .1^Alternat ive - 2 ^ ' l - is imi lar to the p r e f e r r e d op t i on .• H o w e v e r , the claya p p r o x i m a t e l y _$1 .0 m i l l i o n ^more to i n s t a l l :and prov id e j -no; more

• ,•:. - . - - . • . • . • • . • - • . • - • . • . . • • : • • ' . : - . - • - - . . • . , • • . * : - • } • : . - < - , . . • - > " . - . :The S t a t e o f Co lorado concurs with the s e lec ted remedy .f 5 The i j f ^P r o p o s e d P l a n for the Robco S i t e was released for p u b l i c comment "i n A u g u s t 1 9 9 1 . T h e P r o p o s e d P l a n i d e n t i f i e d A l t e r n a t i v e 3 , soil
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c a p , a s th e p r e f e r r e d r emedy. EPA reviewed a l l w r i t t e n andverbal comment s s u b m i t t e d d u r i n g t h e p u b l i c comment p e r i o d . U p o nreview o f t h e s e c omment s , EPA d e t e r m i n e d that no s i g n i f i c a n tchange t o th e remedy o r i g i n a l l y i d e n t i f i e d in th e P r o p o s e d P l a nwas nece s sary.
P r e f e r e n c e f o r T r e a t m e n t a s a P r i n c i p a l E l e m e n t

T r e a t m e n t of the p r i n c i p a l t h r e a t s at the S i t e i s not acomponent o f t h e s e l e c t e d remedy. T h e r e f o r e , t h i s remedy doesn o t s a t i s f y t h e s t a t u t o r y p r e f e r e n c e f o r t r e a t m e n t . W h i l et r ea tment may reduce the m o b i l i t y o f the c o n t a m i n a n t s , therewould be no s i g n i f i c a n t increase in p r o t e c t i v e n e s s to humanh e a l t h and the environment over the s e l ec t ed c a p p i n g remedy.
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Denver Radium S i t e , O p e r a b l e U n i t 9Denver , C o l o r a d oR e s p o n s i v e n e s s S u m m a r y

OVERVIEW
W h e n the P r o p o s e d P l a n was i s s u e d , A l t e r n a t i v e . 3, a soil capw i t h i n s t i t u t i o n a l c o n t r o l s was p r e s e n t e d as the p r e f e r r e da l t e r n a t i v e f o r O p e r a b l e Uni t 9 ( O U 9 ) o f t h e Denver RadiumS u p e r f u n d site. The Propo s ed Plan a l s o s o l i c i t e d comments onf o u r other a l t e r n a t i v e s . T h e Record o f Dec i s i on s e l e c t sA l t e r n a t i v e 3, a soil cap wi th i n s t i t u t i o n a l c o n t r o l s , as theremedy for con taminat ed s o i l s at the s i t e .
J u d g i n g by comments received during the p u b l i c commentp e r i o d , the C i t y and C o u n t y o f Denver and an a d j a c e n t p r o p e r t yowner, t h e Reg iona l T r a n s p o r t a t i o n D i s t r i c t ( R T D ) , f a v o r a nex cava t i on wi th o f f - s i t e d i s p o s a l remedy. T h e p r o p e r t y owner.Robinson Brick C o m p a n y ( R o b c o ) , g e n e r a l l y s u p p o r t s E P A ' s P r o p o s e dP l a n f o r remediat ion o f me ta l s contamination with t h ei m p l e m e n t a t i o n o f a p p r o p r i a t e i n s t i t u t i o n a l c o n t r o l s . T h eC o l o r a d o D e p a r t m e n t o f H e a l t h ( C D H ) worked c l o s e l y wi th E P A i nd e v e l o p i n g t h e F o c u s e d F e a s i b i l i t y S t u d y ( F F S ) a n d P r o p o s e d P l a n .As a r e s u l t , CDH did no t submit f o r m a l comments d u r i n g the p u b l i ccomment p e r i o d .
T h e s e s ec t ions f o l l o w :

* Background o f Communi ty I n v o l v e m e n t - j ;

,* Summary of Comment s Received d u r i n g P u b l i c . C o m m e n tPeriod and A g e n c y R e s p o n s e s
B. B A C K G R O U N D ON COMMUNITY INVOLVEMENT

S e c t i o n s 1 1 3 ( k ) ( 2 ) ( B ) ( i - v ) a n d 1 1 7 o f t h e C o m p r e h e n s i v eEnvironmenta l R e s p o n s e , C o m p e n s a t i o n , a n d L i a b i l i t y A c t ( C E R C L A )require that t h e U . S . Environmenta l P r o t e c t i o n Agency ( E P A ) keepthe community i n f o r m e d and encourage them to p a r t i c i p a t e in thedecision-making proces s in s e l e c t ing;a r emedyi i f or^a^Super fund^iv;^site..• ' A t l a minimum, C E R C L A r e ^ q u ' i r e s ^ ) iioWa f f e c t e d p er s on s a n d t h e p u b l i c i s t 2 ) ' ' • " - ' a ' re^asonible f opp^or tv in i ty i t o K ?comment,• ( 3 ) a n o p p o r t u n i t y f o r a p u b l i c h e a r i n g r ' ( 4 ) . a r e sponse • • •t o each s i g n i f i c a n t category o f comment submit ted^iairid " f f 5 1 ' ^ a j S ^ : ^s tatement of - the "basis and purpo s e .of the selected ^ a c t J - o n ^ ^ l g S l " ;
- S j T h i s section ' d e s c r i b e s t h e ^sp^cif id"conunuhity participation^5^|^^pa c t i v i t i e s that •.occurred in the proce s s of s e l e c t i n g "a remedy forOU 9. T h i s r e spon s iv ene s s summary f u l f i l l s one o f the key p u b l i cp a r t i c i p a t i o n requirements of C E R C L A by i n c o r p o r a t i n g a re sponseto each comment submit t ed by the p u b l i c .
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I n S e p t e m b e r o f 1 9 8 8 , d u r i n g t h e course o f t h e rad iumc l e a n u p a t th e s i t e , m e t a l s c o n t a m i n a t i o n was d i s c o v e r e d . Thec ommuni ty was i n f o r m e d of t h i s d e v e l o p m e n t in a M a r c h 1 9 8 9 DenverRadium I n f o r m a t i o n U p d a t e . A n i n v e s t i g a t i o n t o c h a r a c t e r i z e t h enature and extent of the m e t a l s c o n t a m i n a t i o n was conduc t ed in1 9 8 9 a n d 1 9 9 0 . T h a t i n v e s t i g a t i o n r e s u l t e d i n t h e F F S whicho u t l i n e s a number o f a l t e r n a t i v e s f o r th e c l e a n u p o f t h e m e t a l s -c on tamina t ed s o i l s at the s i t e .
The FFS and the P r o p o s e d P l a n for OU 9 were r e l ea s ed to thep u b l i c f or comment on A u g u s t 2 , 1 9 9 1 . T h e s e two do cument s weremade a v a i l a b l e to the p u b l i c in the A d m i n i s t r a t i v e Recordmainta ined at the C e n t r a l Branch of the Denver P u b l i c Library anda t t h e EPA Region VIII S u p e r f u n d Records Cent er in Denver,C o l o r a d o . T h e notice o f a v a i l a b i l i t y f o r t h e F F S , t h e P r o p o s e dP l a n , and other do cument s in the A d m i n i s t r a t i v e Record wasp u b l i s h e d in the Denver Post on A u g u s t 2, 1 9 9 1 . A p u b l i c mee t ingwas he ld in Denver on A u g u s t 14, 1 9 9 1 . At t h i s m e e t i n g , thep u b l i c was inv i t ed to ask que s t i on s of EPA and CDHr e p r e s e n t a t i v e s concerning the s i t e and the r emedia l a c t i on sunder c o n s i d e r a t i o n . A t r a n s c r i p t of the mee t ing was p r e p a r e dand p l a c e d in the A d m i n i s t r a t i v e Record.

C . S U M M A R Y O F C O M M E N T S R E C E I V E D D U R I N G T H E P U B L I C C O M M E N T P E R I O D
Comment s raised d u r i n g the OU 9 p u b l i c comment p e r i o d , ont h e d r a f t F F S a n d P r o p o s e d P l a n , a r e summarized b r i e f l y below.The comment per iod was held f r o m A u g u s t 2, 1 9 9 1 to October 3,1 9 9 1 . The comments are ca t egor i z ed by relevant t o p i c s .

Focused F e a s i b i l i t y S t u d y
Robco had several comments on the F o c u s e d F e a s i b i l i t y S t u d y .T h o s e comments a n d E P A ' s r e s p o n s e s a r e summarized below: ,
1) It wa s recommended that some o f t h e i n f o r m a t i o n in t h eS i t e H i s t o r y section o f t h e F F S , e s p e c i a l l y r egard ingthe pro c edure s .of pas t op era t i on s and the a c t iv i t i e s of^ - ; the N a t i o n a l R a d i u m ; I n s t i t u t e- unneces sary.'

E P A R e s p o n s e : ; ; T h e m e t a l s c on taminat i on - ' f o u n d ; ^atStheS i t e may have r e su l t ed f r o m any of 1p r o c e s s i n g op era t i on s known .to haveS i t e . - ^ T h e r e f o r e , E P A chose t o ' i n c l u d ei n f o r m a t i o n about pas t op era t i on s ands i te as p o s s i b l e to give a c o m p l e t e p i c tur e ofhi s t ory. ' ' . " ' . " : ' ' . • . ' V ' v . ' ' ; . ' . . ' - > " K : - V ^



2 ) S e v e r a l concerns were raised about t h e s e c t i o n o f t h eF F S r e g a r d i n g t h e N a t u r e a n d Ex t en t o f C o n t a m i n a t i o n .G e n e r a l l y it was recommended that the i n f o r m a t i o n ber e o r g a n i z e d and more c l e a r l y i n t e g r a t e d withi n f o r m a t i o n i n other s e c t i on s o f t h e F F S .
EPA R e s p o n s e ; E x t e n s i v e r ev i s i on s were made to t h i ssection prior t o f i n a l i z a t i o n o f t h e F F S . T h erevi s ions addre s s ed the concerns raised by thecommentor.

3) C o n t a i n m e n t wa s i d e n t i f i e d a s a general r e s p o n s e ac t ionand c a p p i n g was i d e n t i f i e d as a remedial t e c h n o l o g yt y p e that shou ld have been i n c l u d e d in T a b l e 2-2.
EPA Respons e: Conta inment and c a p p i n g were bothi n c l u d e d i n T a b l e 2 - 2 i n t h e f i n a l version o f t h e F F S .

4) It was recommended that the d i s c u s s i o n on i n s t i t u t i o n a lc o n t r o l s b e r e o r g a n i z e d w i t h i n th e t e x t . A l s o , t h ed e t a i l s o f s p e c i f i c i n s t i t u t i o n a l c o n t r o l s and how theywould meet the g o a l s and o b j e c t i v e s of the remedialact ion shou ld be d i s c u s s e d .
EPA R e s p o n s e : The d i s c u s s i o n on i n s t i t u t i o n a l c o n t r o l sw a s r eorganiz ed w i t h i n t h e text o f t h e r epor t . T h e F F Swas not m o d i f i e d to in c lude d e t a i l s on i n s t i t u t i o n a lc o n t r o l s . H o w e v e r , the Record of Deci s ion for OU 9( R O D ) i d e n t i f i e s deed r e s t r i c t i o n s a s t h e p r i m a r yi n s t i t u t i o n a l control to be used at the S i t e . EPA w i l la l s o cont inue to work with the C i t y and C o u n t y ofDenver, the S t a t e , and Robco to . i d e n t i f y and implementother i n s t i t u t i o n a l c o n t r o l s at the S i t e , such asz o n i n g under C i t y ord inance . T h e s p e c i f i c d e t a i l s o fthe deed r e s t r i c t i o n s and any other p o t e n t i a li n s t i t u t i o n a l control w i l l be de t ermined d u r i n gremedial d e s i g n in c o o p e r a t i o n with the S t a t e , C i t y andC o u n t y of Denver, and Robco, as a p p r o p r i a t e . _

5) Since ground water was not e s tab l i sh ed as a pathway of; ^ ^ t > ; concern, it was recommended that the FFS be m o d i f i e d to:;••:;; ^indicate that the p o t e n t i a l "migration of ^contaminants ' .^in ground water is not an issue which should a f f e c t the
: - . Record - o f Deci s ion.-- ; - - • . ' -... • . . v - V ' . - . / •'•''•^•:^....:':^!.':-'-.iJ-:^:^^;3:.^i^k

, •*? : EPA R e s p o n s e ; ^-EPA de termined that ground w a t e r ; was not 5; : a p a t h w a y o f concern, i n p a r t , based o n trie m o d e l i n g : ; ; ;p r e d i c t i o n s that contaminated ground water f r o m ' t h e : f : - | :S i t e would not reach the S o u t h P l a t t e River ind e t r i m e n t a l concentra t ions . In order f or th e remedy t obe p r o t e c t i v e , EPA determined that moni tor ing of theground water downgrad i en t of the S i t e s h o u l d be done to



v e r i f y t h e m o d e l i n g p r e d i c t i o n s . I f m o n i t o r i n g showst ha t c o n t a m i n a t i o n is m i g r a t i n g to the River ind e t r i m e n t a l concentrat ions , EPA w i l l reconsider i t sd e t e r m i n a t i o n that the ground water is not a p a t h w a y ofconcern and may recons ider the remedy.
A p p l i c a b l e or Relevant and A p p r o p r i a t e Requirements
Robco a l s o had several comments on the A p p l i c a b l e or Relevant andA p p r o p r i a t e Requirements ( A R A R s ) f o r t h e s i t e . T h e comments a n dE P A ' s r e s p o n s e s a r e summarized below.

1 ) T h e a s s e r t i on that 6 C C R 1007-2 § § 2.4.1 - 2 .4 .5 a r ere l evant and a p p r o p r i a t e is incorrect since groundwater has not been i d e n t i f i e d as a p a t h w a y of concern;the o n l y water q u a l i t y issue i s d e g r a d a t i o n o f theP l a t t e River; and , the impac t on the h i g h w a y p r o p e r t yis i r r e l e v a n t .
EPA R e s p o n s e : The s t a n d a r d s in 6 CCR 1007-2 i§ 2.4.1-2.4.5 are general s t a n d a r d s f or the c lo sure o f s o l i dwaste s i t e s and f a c i l i t i e s . EPA de t e rmined that t h e s es t a n d a r d s would be A R A R s for any a l t e r n a t i v e whichi n v o l v e d t h e d i s p o s a l o f s o l i d wastes . I n p a r t i c u l a r ,E P A f e l t that t h e p r o p o s a l t o d i s p o s e t h e tr ea t ed was teunder t h e s o l i d i f i c a t i o n a l t e r n a t i v e would invo lve t h ed i s p o s a l o f s o l i d waste and t h e r e f o r e the s e s t a n d a r d swould b e ARARs for that p r o p o s a l . T h e s e s t a n d a r d s werenot i d e n t i f i e d as ARARs for the s e l e c t ed remedy.

2) 6 CCR 1007-2 Part 2 §§ 2.4.9 - 2.4.10 and Part 2 § .,2.4.8 were each i d e n t i f i e d as re l evant and a p p r o p r i a t e .T h e p r o p e r t y owner w a s unable t o f i n d the s e c i t a t i o n sa n d t h e r e f o r e c a n ' t comment o n th e i r d e s i g n a t i o n a srelevant and a p p r o p r i a t e .
EPA R e s p o n s e : T h e s e r e g u l a t i o n s prov id e generalnarrative s t a n d a r d s for the d e s i g n , c on s t ruc t i on , andclosure of a hazardous ^waste d i s p o s a l site and-:-> ; y ' ^ V ^ : ^ " ' f a c i l i t y . r 5 , T h e s e s - s t a n d a r d s 7are:• " . ' • " : ' . : ' ; , ' - > - ^ ' ' " ' f r ' ^requirements "which iy were ""found- "--" a p p r o p r i a t e " to act ivi t ie s :at

• ' . , • • ' - . f . * ' - . 1 i . . . - . . - ' . - • ; . . - - . • . : . • ' : • . • ' ; ; • ' • • " • ' ' : - . ' • : - " ' " : - • > . e i i - ' . i rv! . .* ' J i v - i * - ' ' . • . • • - . • x - . V ' i i '
3 ) > T h e owner ' o f t h e p r o p e r t y f o u n d : t i o u b l i r i g - ; t h e• * ** • " . • • - i, • . - i ~ ---: , ; ^ d e t e rminat i on that , :6 i C C R i t p 0 7 - 3 i ; S s 2 6 4 - .IJ, c• ••_.,"'•'ff: r e l evant;and a p p r o p r i a t e . ^ - r T h• ' • - ' " • ; accept : ^ ' / r e g u l a t i o n "iequiring•. .,<..":. any other agency to d e v e l o p the p r o p e r t y ^ f o r 'a p p r o p r i a t e use and a r e g u l a t o r y d e t e r m i n a t i o n " ' . t h a t ~ :anyincurs ion into a c a p i s ' n e c e s s a r y ' .



E P A R e s p o n s e : T h i s r e g u l a t i o n require s p o s t - c l o s u r euse of the p r o p e r t y to be r e s t r i c t ed as neces sary toprevent damage t o t h e cap. I n order f o r t h e s e l e c t e dremedy to be o p e r a t i o n a l , f u n c t i o n a l , and p r o t e c t i v e ,n o n - i n d u s t r i a l / c o m m e r c i a l uses of the S i t e must bep r e v e n t e d and the i n t e g r i t y of the cap must bem a i n t a i n e d . EPA w i l l work wi th Robco to d e s i g nr e s t r i c t i o n s f o r t h e S i t e which a r e p r o t e c t i v e o f t h eremedy a n d meet R o b c o ' s needs. I f such r e s t r i c t i on scannot be agreed u p o n , EPA may have to r e cons ider thes e l e c t ed remedy.
4 ) T h e p r o p e r t y owner u n d e r s t a n d s that a n y c a p p i n ga l t e r n a t i v e w i l l impact the manner in which f u t u r ec o n s t r u c t i o n a c t i v i t i e s occur on the p r o p e r t y in twor e sp e c t s : ( 1 ) c ompl ianc e with 2 9 C F R Part 1 9 1 0 w i l l b enec e s sary, , a n d ( 2 ) a t t h e c o m p l e t i o n o f a n ycon s t ruc t i on , the cap w i l l have to be repaired orr e p l a c e d to the extent it was d i s t u r b e d by thec o n s t r u c t i o n a c t i v i t i e s . N o a d d i t i o n a l c o n s t r a i n t sbeyond those that would a p p l y in any case are necessaryto p r o t e c t p u b l i c h e a l t h or the environment . Anya d d i t i o n a l cons traint would be deemed an i m p e r m i s s i b l eand c o m p e n s a b l e t a k i n g .

E P A R e s p o n s e : E P A d e t e r m i n e s which r emed ia l a c t i v i t i e sto conduct at a S i t e based on whe th e r such a c t i v i t y isneces sary to pro t e c t human h e a l t h and the environment .Any such d e t e r m i n a t i o n would not rise to the l eve l of atak ing. H o w e v e r , EPA w i l l work with Robco to reducethe impact of any r e s t r i c t i o n s to the extent p o s s i b l e .
In a d d i t i o n t o t h e comments o f Robco, R T D , a v i c i n i t yp r o p e r t y owner, had several comments on A R A R s . T h o s e commentsa n d E P A ' s r e s p o n s e s a r e summarized below.
1 ) I t w a s sugge s t ed that t h e p r e f e r r e d a l t e r n a t i v e ,c a p p i n g of contaminated s o i l s , i s incons i s t en t with tA R A R s chosen f o r Operab l e U n i t s ( O U s ) I V / V since a c a p 5 ^ r fwould prevent the excavation and o f f - s i t e d i s p o s a l of f^ 5; sf c r "•_: •• . i -.-• ;•• - • • . ' . • • - '- - ••.. - - ** • • -- . . . , , _ . -I'. .- . . _;> »{*.*,.:.,-:•• ' - i ^ . , - . ,^ i d e n t i f i e d r a d i o l o g i c a l : : C o n t ^ i n a n t s i ^ T h e > y i c i r i I t y i a i l ^ ; ^ ; f ; x : ;

. . i "proper ty o w n e r J s t a t e s ^ ' y ' T h e ' r V ^ I s l s t i : ^• • • ' - contaminated s o i l . t ha t ' e x c e e d s t h e . U M T R A P S s t a h ^ a ' r c i p y ^ ^ ^ ' : | ^a l o n g with Thor ium-230 contaminated soil t h a t ^ x c e e d s j g ^t h e e s t a b l i s h e d U N C removal c r i t e r i a ' * a t ; ; t h e ' ' 'v ^proposed remedial;- -^contamination on--K " f u l f i l l the ROD- • • • • . . . : . • . • - ' : • : . - . . - ' _ . . „ ; . - • • • • • • . . : • : - ~ ' • •
" • ' ' .-."••." ' ' • ' • • ' " : • ' • • • ' • ' . ' $ • . • • • • ' • ' * • . ' - ' . • • • ' • ' • • : ; ' : • ' . ' . : ' . ' 'EFA R e s p o n s e : Radium and thor iumbelow the water t ab l e were l e f t in p l a c e . The d e c i s i o nto leave t h i s mater ial in p l a c e i s c on s i s t en t wi th the



D e p a r t m e n t o f E n e r g y ' s ( D O E ) P r o t o c o l f o r E x c a v a t i o n o fT h o r i u m - 2 3 0 . ( S e e t h e G e n e r i c P r o t o c o l f o r E x c a v a t i o no f T h o r i u m - 2 3 0 , DOE, J a n u a r y 2 5 , 1 9 8 9 . ) T h e dec i s ioni s a l s o cons i s t ent with t h e cr i t er ia f o r a p p l y i n gs u p p l e m e n t a l s t a n d a r d s , s e t f o r t h i n 4 0 C F R 1 9 2 . 2 1 ( c ) .T h e r e g u l a t i o n s ta t e s that remedial act ion w i l lg e n e r a l l y not be necessary where re s idual rad ioac t iv em a t e r i a l s have been p l a c e d s e m i - p e r m a n e n t l y in al o c a t i o n where s i t e - s p e c i f i c f a c t o r s l imi t t h e i r hazardand f r o m which th ey are c o s t l y to remove, or where o n l yminor quant i t i e s of re s idual radioact ive m a t e r i a l s arei n v o l v e d . To th e degree that l e a v i n g the s e radiumd e p o s i t s in p l a c e c o n s t i t u t e s a s i g n i f i c a n t change inthe remedy for OU 4 and 5, EPA w i l l p u b l i s h ane x p l a n a t i o n o f s i g n i f i c a n t d i f f e r e n c e s .
2 ) T h e Record o f Dec i s i on f o r t h e r e m e d i a t i o n o fr a d i o l o g i c c on taminat i on at t h i s s i t e i d e n t i f i e d 40 CFR192 as an A R A R . It was s ugge s t ed that 40 CFR 1 9 2 . 3 2 ,S u b p a r t D, and the ground water p r o t e c t i o n s t a n d a r d sconta ined th e r e in , be i d e n t i f i e d as an ARAR for OU 9.

EPA Response: The s t a n d a r d s f or uranium and thoriumm i l l t a i l i n g s , 40 CFR 1 9 2 , were i d e n t i f i e d a s r e l evantand a p p r o p r i a t e for o p e r a b l e uni t s 4 and 5 of theDenver Radium S i t e . T h e basis f o r t h i s d e t e r m i n a t i o nwas that radium is s imi lar to uranium and thorium andthat radium p r o c e s s i n g s i t e s were s i m i l a r to theuranium and thor ium p r o c e s s i n g s i t e s covered by 40 CFR192. The contaminant s at OU 9 are not s i m i l a r touranium and thorium and the source of the OU 9contaminant s may or may not be the radium p r o c e s s i n gwhich occurred at the S i t e . As a r e s u l t , therequirement s in 40 CFR 192 are not re l evant anda p p r o p r i a t e to a c t iv i t i e s conducted under OU 9.
3 ) R T D d i s a g r e e s with E P A ' s d e t e r m i n a t i o n that t h e m e t a l s -contaminated s o i l s at the site are exempt f r o m RCRAr e g u l a t i o n s under the mining waste exclusion. Researchrevealed that some of the waste at the site r e su l t ed Jf r o m go ld a n d -si lver extract ion b y u s e ; o f ; ' t h e ' M c A r t h u r ;f - F o r rest v cyanide proces s . | f c R T D -as sert s t that t :h e v 1 i s eyo f S i" - . " ' • ' • t h i s ' ' p r o c e s s renders" the*^mining" ' w a s t e ^ e ' x c l u s i o n ' " i - , : v f f ^ ^ ^ / : ^ S ^ ^ | ^ ^, - .• • • ; i n a p p l i c a b l e . • ^^j^:^/^^^^,::-:7^^^^i''-fe;:;S':-vvj-::^f^ll§S;, Si^SiSiJ'S"'

EPA Respon s e:^ EPA has s p e c i f i c a l l y .determined that.wastes f r o m cyanide l each ing processes f a l l w i t h i n j t t h ed e f i n i t i o n o f b e n e f i c i a t i o n wastes and "are e x e m p t f f r o mRCRA under the mining waste e x e m p t i o n , see 51 FR 24496( J u l y 3 , 1 9 8 6 ) and 54 FR 3 6 5 9 2 , 3 6 6 1 6 , note 1 •( S e p t e m b e r 1 , 1 9 8 9 ) . T h e r e f o r e , t h e f a c t that wastesf o u n d on-site may have come f r o m a cyanide l e a c h i n g



p r o c e s s do e s n o t change E P A ' s d e t e r m i n a t i o n t h a t a l lm i n i n g was t e s f o u n d at the S i t e are RCRA exempt underthe min ing waste e x c l u s i o n .
4 ) It i s s u g g e s t e d that the S t a t e G r o u n d w a t e r H u m a nH e a l t h , S e c o n d a r y D r i n k i n g W a t e r , a n d A g r i c u l t u r a lS t a n d a r d s are r e l evant and a p p r o p r i a t e since thes t a n d a r d s w i l l be a p p l i c a b l e when the a q u i f e r i sc l a s s i f i e d .

EPA R e s p o n s e : U n t i l a r e g u l a t i o n is p r o m u l g a t e d , i t i snot considered to be e i ther a p p l i c a b l e or re l evant anda p p r o p r i a t e . A t mos t , t h e S t a t e G r o u n d w a t e r H u m a nH e a l t h , S e c o n d a r y D r i n k i n g W a t e r , a n d A g r i c u l t u r a lS t a n d a r d s a r e r e g u l a t i o n s t o b e c on s idered ( T B C s ) .G i v e n that the ground water at the S i t e has not beeni d e n t i f i e d as a p a t h w a y of concern, EPA did notcons ider th e s e r e g u l a t i o n s .
5 ) The Record o f Dec i s i on f or OU I V / V s t a t e d that groundwater remedial ac t ions would be conducted to bec o n s i s t e n t w i th the p r o p o s e d r equ irement s o f the groundwater p r o t e c t i o n p r o v i s i o n s o f 40 CFR 1 9 2 , Part B. Thecommentor i d e n t i f i e d two on-site w e l l s and two o f f - s i t ew e l l s where the s e s t a n d a r d s are not met. F u r t h e r , thecommentor s t a t e s that the s t a n d a r d s w i l l not be metsince r a d i o n u c l i d e s r emaining in the s o i l s on s i t e w i l lcont inue to d e g r a d e ground water q u a l i t y .

E P A R e s p o n s e : 1 0 5 , 5 5 5 tons o f r a d i o l o g i c a l l y -contaminated m a t e r i a l s were excavated f r o m O U I V / V f o ro f f -site d i s p o s a l . T h e r a d i o n u c l i d e s remaining i n t h es o i l s on s i t e are be low the ground water t a b l econs i s t en t wi th the DOE p r o t o c o l . It i s a n t i c i p a t e dthat w i th the source o f the r a d i o l o g i c a l c o n t a m i n a t i o nremoved, c on tamina t i on in the ground water w i l ln a t u r a l l y a t t e n u a t e . The w e l l s where contaminat ion ha sbeen i d e n t i f i e d w i l l continue to be monitored to v e r i f ya t t e n u a t i o n of the c on taminant s . Ground water at anddown-gradient f r o m the site w i l l a l s o continue to be,. .-monitored to v e r i f y that any migra t i on of contaminated:- ground water -wi l l not d e g r a d e water " : q u a l i t y '-Tin• ' 'y'- South P l a t t e River . " ' ? ' • ^ • ^ • • f : $
6) It i s s ugge s t ed that M C L s b e i d e n t i f i e d a s ^ A R A R s : on the- s i te. :•.-. .: .>, ::̂ i-"̂

EPA R e s p o n s e : "'& Because the a q u i f e r was determined ^hot-to be a p o t e n t i a l d r i n k i n g water source and it is :u n l i k e l y that contaminants f r o m t h e S i t e would a f f e c tt h e S o u t h P l a t t e River, E P A d e t e r m i n e d that t h e S a f eD r i n k i n g W a t e r A c t ( S D W A ) Maximum C o n t a m i n a n t L e v e l s



( M C L s ) a n d t h e C l e a n W a t e r A c t ( C W A ) water q u a l i t ycr i t er ia were nei ther a p p l i c a b l e nor r e l evant anda p p r o p r i a t e t o a c t i v i t i e s a t t h e S i t e . N o n e t h e l e s s ,EPA w i l l require, as an a d d i t i o n a l p r o t e c t i v e measure,and t o v e r i f y m o d e l i n g p r e d i c t i o n s , that th e s e l e c t e dremedy i n c l u d e ground water moni tor ing .
Ground W a t e r

EPA received several comments concerning ground water f r o mboth RTD and the C i t y and C o u n t y o f Denver. The comments o f RTDa n d E P A ' s r e spon s e s a r e summarized below.
1 ) T h e commentor s t a t e s t h a t , " T h e r e s u l t s o f t h e V H Si n s t a n t a n e o u s mixing p r e d i c t i o n s f o r cadmium; t h egroundwater a n a l y s i s ob tained o f f - s i t e ; t h e f a c t thatthe c on taminant s are l e a c h a b l e ; the f a c t that cadmiumcan accumulat e in s e d i m e n t s ; and that the un-characterized p a l e o c h a n n e l - p r o v i d e s a p r e f e r r e d p a t h w a yf o r m i g r a t i o n , a l l mandat e that th e groundwa t e r andsource s o i l s must be addre s s ed in the remedys e l e c t i on ."

EPA R e s p o n s e : Ground water m o d e l i n g i n d i c a t e s that i ti s u n l i k e l y that any m i g r a t i o n of ground water w i l ld e g r a d e t h e water q u a l i t y o f t h e S o u t h P l a t t e River.M o d e l i n g da ta shows that the s i t e i s p r e s e n t l yc o n t r i b u t i n g l i t t l e to the m e t a l s load carried by theS o u t h P l a t t e River. N o n e o f th e mix ing zonep r e d i c t i o n s are above the ambient cri teria and most ares i g n i f i c a n t l y lower. Cadmium m i g r a t i n g f r o m t h e s i t e. . has the p o t e n t i a l to contr ibute to h i g h l y l o c a l i z e dexceedances o f t h e chronic cr i t er ion f or p r o t e c t i o n o faquatic biota in the in s tantaneous mix ing zone, G r o u n dwater m o n i t o r i n g w i l l be used to v e r i f y the m o d e l i n gp r e d i c t i o n s that contamination is not reaching theRiver i n d e t r imen ta l c onc en tra t i on s . I f moni t or ingshows that contaminat ion is m i g r a t i n g t o - t h e River in 1d e t r i m e n t a l c onc en tra t i on s , EPA w i l l r e cons iderr the• - . ' - . . / , , : / . . - " " remedy. . ; • - - . . : ' ^ . > v , - * : : ; . : ; , - : v • • ; . ; . . , . :..^-^^'^-.^^^'i:M
a l s o - s u g g e s t e dwater contamination has hoti n v e s t i g a t e d , . ^ } ' : . ? ; _ v v V ' " • j g . V / r , • :

EPA R e s p o n s e : y During the r e m e d i a l . d e s i g n ^process£' f o l l o w i n g t h e Record o f Dec i s i on, E P A' s a m p l i n g a n d a n a l y s i s p l a n f o r A g r o u n d I w a t e r ^ m o h i t o r i h g ^At that t i m e / a d d i t i o n a l ground wat er^moni t or ing d w e l l sw i l l be d e v e l o p e d / a s n e e d e d , :tb better characterize -ground water down-gradi ent f r o m th e S i t e .



T h e comments o f t h e C i t y a n d C o u n t y o f Denver c oncerningg r o u n d w a t e r a n d E P A ' s r e s p o n s e s a r e summarized be low.
1 ) The C i t y and C o u n t y o f Denver s u g g e s t s that s a m p l i n gt h e P l a t t e River would b e u s e f u l t o v a l i d a t e E P A ' sm o d e l i n g which shows that m e t a l s c o n t a m i n a t e d groundwater f r o m the s i t e w i l l not have an adver s e impac t onthe water qua l i ty in the river.

E P A R e s p o n s e : E P A w i l l cons ider i n c l u d i n g s a m p l i n g o fthe S o u t h P l a t t e River in d e v e l o p i n g the ground waters a m p l i n g and a n a l y s i s p l a n .
2) It i s sugge s t ed that i f there i s no i d e n t i f i a b l e trendof decrease in m e t a l s c on taminat i on in the ground watera f t e r f i v e year s , r emed ia t i on o f t h e p r o p e r t y shou ld b er e a d d r e s s e d .

E P A R e s p o n s e : T h e m e t a l s c on taminat ed ground watero n l y becomes a ri sk concern if t h i s ground water movesto the S o u t h P l a t t e River in c o n c e n t r a t i o n s which wou ldd e g r a d e t h e P l a t t e . E P A w i l l r e cons ider t h e s e l e c t e dremedy if it is shown that ground water c o n t a m i n a t i o ni s d e g r a d i n g t h e water q u a l i t y o f t h e S o u t h P l a t t eRiver.
3 ) S i n c e the p r e f e r r e d a l t e r n a t i v e does not reduce thet o x i c i t y , m o b i l i t y , or volume of the m e t a l scontaminated s o i l s , it i s s u g g e s t e d that m o n i t o r i n g ofthe ground water w i l l be required in p e r p e t u i t y or.unt i l contamination l eve l s dec l ine . •:. .- , . . .

EPA R e s p o n s e ; EPA w i l l require ground water m o n i t o r i n gas long as is necessary to assure that the remedy is- - - p r o t e c t i v e . ' • • ; - ' : - ' : . ...: • • . ' • - . - ; " • • • - . . - ' - . " • . - ' r ~ - • • • • . ; : . • ; " - •

I n s t i t u t i o n a l .Contro l s
*'^-:'.:J-\ Issu&s -regarding . .the ^ implementat ion "c o n t r o l s were -raised b y * t h e " " p r p p e r t y Vowner > v ̂ the ' - ' C i t y ̂of Denver ^ and at the p u b l i c ^mieetlng." ^ C o m m e n t s ' m a d e ' ^ b y the : C i t ya n d C o u n t y - o f Denver a n d E P A ' s ^re sponse s a r e summarized below.J. j ' . .. A. .-,.•-,. ..'.- • K^ - .....;.- .. ., .„ -. .-, . . . . . . ™ , . . . „ , _.,. -

' " ' ' " " ' ' " " ' ' '

1 ) • j . - i - T h e C i t y and Coun ty of :Denver commented t h a t ^ t h e r e j i s . v i : g.. ;no permanent and e f f e c t i v e management control mechanism ;>^ S f w h i c h would assure no p u b l i c contact wi th m e t a l s : "-^"S. • ' : ' = contaminated material i n t h e f u t u r e . : ^ J , ? " r
EPA R e s p o n s e : I n s t i t u t i o n a l C o n t r o l s are an in t egra lpart of the s e lec ted remedy. EPA is working with Robco



to e s t a b l i s h deed r e s t r i c t i o n s on the S i t e to pr ev en tu s e o f t h e S i t e f o r n o n - i n d u s t r i a l / c o m m e r c i a l p u r p o s e s ,t o prevent uses o f th e c a p p e d p o r t i o n s o f th e S i t e thatcould c ompromi s e the i n t e g r i t y of the c a p , and top r o h i b i t th e p la c emen t o f any w e l l s on th e S i t e f o r th ep u r p o s e o f s u p p l y i n g d r i n k i n g water. As an extrap r e c a u t i o n a r y measure, EPA i s working wi th the S t a t e ,C i t y and C o u n t y of Denver, and Robco to d e v e l o p andpr e s en t to the C i t y and C o u n t y of Denver a p r o p o s a l tozone the S i t e t o control uses o f the c a p p e d p o r t i o n s o ft h e S i t e .
In a d d i t i o n , EPA w i l l b e c r i t i c a l l y reviewing th er e l i a b i l i t y and e f f e c t i v e n e s s of any c o n t r o l s used atthe S i t e as part of i t s d u t y to assure that the remedyremains p r o t e c t i v e . I f th i s review shows that c o n t r o l sare not r e l i a b l e and e f f e c t i v e , EPA w i l l recons ider theremedy.

2 ) T h e C i t y a n d C o u n t y a l s o que s t ioned w h o would havel o n g - t e r m management r e s p o n s i b i l i t y f o r t h e s i t e i f t h ep r o p e r t y is abandoned or p r o p e r t y taxe s are not p a i d .
EPA R e s p o n s e : W h e n was te s are l e f t on-s i t e , EPA i srequired to review c o n d i t i o n s at the S i t e at l ea s tevery f i v e years to assure that the remedy remainsp r o t e c t i v e . In a d d i t i o n , the S t a t e and EPA w i l l b er e s p o n s i b l e f or a s sur ing that the remedy i s o p e r a t e dand maintained.

3 ) T h e comment w a s made that S p e c i a l C o n s t r u c t i o n Z o n ecr i t e r ia and how such cri t er ia would be admini s t e r edwere not e s t a b l i s h e d in the P r o p o s e d P l a n . : R e z o n i n g ofthe s i t e as a S p e c i a l C o n s t r u c t i o n Zone would requirep u b l i c not ice and C i t y Counci l a p p r o v a l . S i n c e i t i snot known that such a p p r o v a l would be f o r t h c o m i n g , theS p e c i a l C o n s t r u c t i o n Zone should not be re l ied upon inthe Record o f Deci s ion. The C i t y a l s o raised theconcern that -there would be ongoing costs ^associated %*.with a d m i n i s t e r i n g a S p e c i a l Construct i on " 'Zone and that. ST. ^ these cos t s should>not.~ ?be pas sed on v t o j l o c a l ^ ^ & f i s ^ f" -:-;':-'^governments.'^-^ ''l^f •' ^P^S}^^^:^^^^^^^ft^^^^^^^.n^.^.lf,
• EPA R e s p o n s e : EPA a c k n o w l e d g e d ; i n the p ropo s ed p l a n -iĉland in the ROD that there are u n c e r t a i n t i e s ^ i n , t h e S. i m p l e m e n t a t i o n of any zoning or . ,rezoningv;on, the .Si t e .: ; : The ROD makes it c lear that EPA .is not r e l y i n g von *;zoning of the S i t e as part of - the " r emedy i^Ins t ead; ___ T ^is p r o p o s i n g zoning as an extra pr e cau t i onary measured**f or th e remedy. EPA recognize s that a d d i t i o n a l co s t s "v fmay be a s soc ia t ed with a d m i n i s t e r i n g a S p e c i a l ";C o n s t r u c t i o n Zone . EPA w i l l a s s i s t th e C i t y and C o u n t y

10 :



of Denver w i th any such a d d i t i o n a l cos t s to the ex t en ta l l o w e d by law.
Comment s concerning i n s t i t u t i o n a l c o n t r o l s made by Robco andE P A ' s r e s p o n s e s a r e summarized below.
1 ) Robco commented that t h e y are amenabl e to deedr e s t r i c t i o n s to m e m o r i a l i z e r e q u i s i t e c o n s t r a i n t s ond e v e l o p m e n t o f t h e p r o p e r t y . Robco f u r t h e r commentedthat i m p l e m e n t a t i o n o f a S p e c i a l C o n s t r u c t i o n Z o n e mayhave merit .

EPA R e s p o n s e : If a z on ing p r o p o s a l can b e agreed u p o n ,pre s en t ed to the C i t y C o u n c i l , and a p p r o v e d , suchzoning may be used in concert with deed r e s t r i c t i o n s .If EPA de t e rmine s that t h e zon ing i s adequat e ande f f e c t i v e , EPA may a l l o w the deed r e s t r i c t i o n s to beremoved.
Two q u e s t i o n s , raised by a r e p r e s e n t a t i v e of Robco, werea d d r e s s e d t o E P A d u r i n g t h e p u b l i c m e e t i n g . E P A ' s r e s p o n s e s t otho s e que s t i on s are summarized below.
1 ) The commentor ques t ioned e x a c t l y how ground water useat the s i te would be l i m i t e d .

EPA R e s p o n s e : EPA r e p l i e d that l i m i t i n g the u s e o fground water would require the c o o p e r a t i o n of thep r o p e r t y owner to put a deed r e s t r i c t i o n on thep r o p e r t y to ensure that no d r i n k i n g - w a t e r s u p p l y w e l l swould be e s t a b l i s h e d on the S i t e .
2 ) T h e commentor a l s o ques t ioned i f t h e S p e c i a l vC o n s t r u c t i o n Zone was being cons idered as part of the

r e m e d y . ' ; • . • . ; , ' ; . \ • . ; . " . . - . ' • ' - • . ' ' . . . . \ ' ; . - . • ' • • " ' " . ' : . : - • " •
• . . E P A R e s p o n s e ; ' A t t h e time o f t h e p u b l i c m e e t i n g , l E P A-••- r e s p o n d e d that it; would be working with -the C i t y "andCounty of Denver to de t ermine if e s t a b l i s h m e n t - p f ;;,a .;£u S p e c i a l C o n s t r u c t i o n Zone would b e ' ' ; : a i n ; i ' ; l i h p l i e i i n e n t ' a b ^ e ; ' ^ .; ; ; . _ - , . . . , . , : ; ; ' , :;^>.;institutionalv:;c_ont:r^; " : - ' ' . ^ : ; / ' - ' ; - ' 5 F ; ; i | £ s e Y-;>£; " ; ' ; • -: • ̂ 'j^ County ^o f Den ver ";̂ n|th i sT^L s s ue . "' — EPA '^yj. XI |cont;inue;|t o; : . ; ' " 1 ; - - - - ' - v^^Srork wi th D e n v e r a n d ' ; t h e' ; ' • ; > : ; : : r ' - : ; t r y ' . t o e s t a b l i s h t h e ' : : m o s t- 1 ^ ' ^^ in s t i tu t i ona l .--controls , . t o ' 'a s sure^S;^:^S-:SS::r ema in s :

•Remedy S e l e c t i o n > , ^ : : , ; : ; ' V : , V . ^ ; y : v V - : : : . • ? • / • ; ' / > - { - ^ • . • - - ' • " ' • ' ; '
Each of the in t er e s t ed p a r t i e s - Robco, RTD, and the C i t yand C o u n t y of Denver had comments on the s e l e c t i o n of the remedy
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a t t h e s i t e . T h e comments o f Robco a n d E P A ' s r e s p o n s e s a r esummarized b e l ow.
1 ) Robco commented that t h e p r o p o s e d p l a n does n o t takeinto account the a d d i t i o n a l costs which may beassoc iated with the removal of underground p e t r o l e u ms t orage tank s at the s i t e . A d d i t i o n a l co s t s could beincurred i f removal of the t a n k s a l s o required theexcavat ion and subsequent d i s p o s a l of any me ta l s -c on tamina t ed s o i l s .

EPA R e s p o n s e ; The removal o f any underground s t oraget ank s at the s i t e and the costs a s soc ia t ed wi th suchremoval i s the r e s p o n s i b i l i t y o f the p r o p e r t y owner.
2 ) Robco a l s o s u g g e s t e d that f u t u r e incremental costsa s s o c ia t ed wi th c on s t ruc t i on a c t i v i t i e s in the m e t a l sc on tamina t ed soil or with r epa ir of the cap whenincurs ions occur s h o u l d be i n c l u d e d as part of theremedial action re sponse cost.

EPA R e s p o n s e : Any incremental co s t s a s s o c ia t ed wi thcons truc t ion a c t i v i t i e s in the me ta l s - con tamina t ed soili s the r e s p o n s i b i l i t y o f the p r o p e r t y owner a n d / o r thed e v e l o p e r o f t h e p r o p e r t y .
RTD a l s o commented on remedy s e l e c t i o n at the s i te. T h e i rcomments a n d E P A ' s r e s p o n s e s a r e summarized be low.
1 ) T h e commentor s t a t e s that t h e E P A - p r e f e r r e d remedy doesnot meet the t h r e s h o l d cri teria o f c o m p l y i n g wi th ARARsor p r o t e c t i n g the environment...; N o r d o e s the p r e f e r r e da l t e r n a t i v e reduce t o x i c i t y , m o b i l i t y , or volume.

EPA Respons e: The s e l e c t ed remedy i s pro t e c t ive of theenvironment and c o m p l i e s with all a p p l i c a b l e or rre levant a n d a p p r o p r i a t e r e g u l a t i o n s . T h e • ' . - • . ; . . • ' - ; •environmental threat at the site comes f r o m the. ' p o t e n t i a l f or contaminants to migrate v ia ground water t
; r j t o t h e S o u t h P l a t t e r i v e r . f e E P A ' s m o d e l i n g shows that.^contaminants w i l l no t^migrate f r o m the S i t e ..to the • ̂5 S o u t h P l a t t e i n d e t r imen ta l c o n c e n t r a t i o n s J E P A h a s ' *' i n c l u d e d ground water monitoring as part o f thes e l e c t ed remedy s p e c i f i c a l l y t o v e r i f y that ; t h e r f

m o d e l i n g p r e d i c t i o n s are correct. * I f - . t h e moni tor ingshows that the mode l ing pred i c t i on s were^incorrect,w i l l reconsider the remedy. EPA

C E R C L A and the N a t i o n a l Cont ingency P l a n contain ap r e f e r e n c e f o r remedies that u s e treatment t o reduce ' :the t o x i c i t y , m o b i l i t y , or volume of the c o n t a m i n a n t swhere pra c t i cab l e . In th i s case, t r ea tmen t , i.e.,
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s o l i d i f i c a t i o n , was d e t e r m i n e d t o b e no more e f f e c t i v e ,ye t f i v e t ime s more c o s t l y than t h e s e l e c t e d r emedy.For that r ea son, t h e t r e a t m e n t a l t e r n a t i v e wa sd e t e r m i n e d no t t o b e p r a c t i c a b l e f o r t h i s S i t e .
2 ) R T D s u p p o r t s t h e e x cava t i on wi th o f f - s i t e d i s p o s a la l t e r n a t i v e s t a t i n g that t h e m o b i l i t y o f t h ec o n t a m i n a n t s w o u l d be r e d u c e d , there w o u l d be g r e a t e rL o n g - t e r m e f f e c t i v e n e s s a n d p e r m a n e n c e , a n d t h e A R A R sr e l a t i n g to ground water wou ld most l i k e l y be met sincethe source m a t e r i a l wou ld be removed.

E P A R e s p o n s e : E x c a v a t i o n wi th o f f - s i t e d i s p o s a l wouldremove all c o n t a m i n a t e d s o i l s to a RCRA S u b t i t l e Cp e r m i t t e d l a n d f i l l . T h e inherent r i s k s ' p r e s e n t e d b yt h e s e c o n t a m i n a n t s wou ld n o t change . T h e r e f o r e , t h i sa l t e r n a t i v e would not reduce m o b i l i t y o f thec o n t a m i n a n t s . The r i sk wou ld j u s t b e t r a n s f e r r e d t ot h e o f f - s i t e f a c i l i t y a n d t h e l o n g - t e r m e f f e c t i v e n e s sof t h i s a l t e r n a t i v e would be d e p e n d e n t on ther e l i a b i l i t y a n d o p e r a t i o n o f t h e o f f - s i t e f a c i l i t y .W h i l e e x c a v a t i o n w i t h o f f - s i t e d i s p o s a l w o u l d e l i m i n a t eon-sit«? r i sk s , o f f - s i t e d i s p o s a l wi thout t r e a t m e n t i st h e l e e s t p r e f e r r e d o p t i o n under C E R C L A .
T h e C i t y a n d C o u n t y o f D e n v e r ' s comments r e g a r d i n g remedys e l e c t i o n a n d E P A ' s r e s p o n s e s a r e s u m m a r i z e d b e l ow .
1 ) T h e C i t y a n d C o u n t y e x p r e s s e d concern about t h ei n c l u s i o n o f an e x i s t i n g s t r u c t u r e a s p a r t o f the capf o r t h e c o n t a m i n a t e d s o i l s . T h e y commented t h a t , " I ti s e s s e n t i a l tha t e x i s t i n g , abandoned s t r u c t u r e s beremoved because t h e y r e p r e s e n t an a t t r a c t i o n toc h i l d r e n , t r a n s i e n t s a n d h o m e l e s s p e o p l e . "

E P A R e s p o n s e : E P A ' s r e s p o n s e a u t h o r i t y i s l i m i t e d b yC E R C L A . EPA has no a u t h o r i t y t o s p e n d t r u s t moneyd e m o l i s h i n g t h e s t r u c t u r e s u n l e s s n e c e s s ary t or e m e d i a t e a r i sk po s ed by the h a z a r d o u s s u b s t a n c e s , orby p o l l u t a n t s or c o n t a m i n a n t s which may p r e s e n t animminent and s u b s t a n t i a l d a n g e r to the p u b l i c h e a l t h or
w e l f a r e .
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